SPECIFICATION 
SULFONAMIDE COMPOUNDS AND PHARMACEUTICAL USE THEREOF 
TECHNICAL FIELD OF THE INVENTION 

T^ent^ention^tonavd^lfonainidecompounds. More pamcularly, 

«« !L™«on relates «o nove! sulfonamide compounds and salts thereo havmg 
^Lacdvi^orroE-Vtahibi^yacWy. Moreover, die present mvention 
L^arnethodforproducingteab^e-mendonedsutfonamK.ecom^ 
T? h ^Wnresent invention also relates to phanriaceutical composes 

1Dgre '^ t BACKGROUND OF THE INVENTION 

The oresent invention aims at providing novel sulfonamide compounds, 

^T^f ^ diabetic sangrene, diabetic arthropathy, diabetic bone resorption, 

^h y , diabetic cataract, dfcbetic retinopathy and the KM. in-to -star* 
neuropathy Rabson-Mendenhall syndrome, 

syndrome (e.g„ insuln recepio -^drome, Lawrence syndrome, 

leprechaunism, Kobberling-Dunmgan syndrome, ^*^ m \^ 

hypertension cong diseases induced by FK506, cyclosponne and 

tiihnlointerstitial disorders (e.g., Kiancy ui»^^ 

^T^d Mure, angtostenosis (e.g. after percutaneous artenoplasty), distal 

rlretaat ancSe^ chronic reversible obstructions (e.g, bronchitis, asUima 

urticaria, glaucoma, diseases characterized by entercmotiHty (e.g„ h yP^®^ 
LTS diseases such as cancer, tubercutosis, endocrine diseases and AJDS, , and 



the like. 



SUMMARY OF THE INVENTION 

The novel sulfonamide compound of the present invention has the following formula 

(I): 

R^SOaNHCO-A-X-R 2 (I) 

wherein 

R 1 is an optionally substituted alkyi, an optionally substituted alkenyl, an 

optionally substituted alkynyl, an optionally substituted cydo(lower)alkyl, 
an optionally substituted aiyl or an optionally substituted heterocyclic 
group; 

A is an optionally substituted heteropolycyclic group except benzimidazolyl, 

indolyl, 4,7nlihydrobenzimidazolyl and 2,3-dihydrobenzoxazinyi; 
X is an alkyiene, an oxa, an oxa(lower)alkylene, a lower alkyleneoxa, a carbonyl, 
a lower alkenylene, an optionally substituted imino, an optionally N- 
substituted imino(lower)alkylene, an optionally N-substituted lower 
alkyieneimino, a thioxa(lower)alkylene or a lower alkylenethioxa; and 
R 2 is an optionally substituted aryl, an optionally substituted heterocyclic group 

or a substituted biphenyiyl; 
provided that when A is 3H-imidazo[4,5-b]pyridyi substituted by lower alkyi, R 2 is an 
optionally substituted aryl, an optionally substituted heterocyclic group, or a biphenyiyl 
substituted by a group other than tetrazolyl, and when A is quinolyi substituted by 
lower alkyi, R*is an optionally substituted aryl, an optionally substituted heterocyclic 
group, or a biphenyiyl substituted by at least one group selected from the group 
consisting of alkyi, cydo(lower)alkyl, alkenyl, alkynyl, lower alkanqyl, lower alkoxy, 
phenyl, heterocyde(lower)alkyi other than substituted tetrazolyimethyl, halogen, amino, 
substituted amino, lower alkylsulfonyl, lower alkyisulfinyl, lower alkylthio, cyano, 
carbamoyl, mono(loweijalkylcarbamoyl, di(lower)alkylcarbamoyl, nitro, halo(lower)alkyl, 
aiyl(lower) alkyi, aryl(lower)alken3d, aryl(lower)alkQxy, lower alkoxy substituted by 
substituted amino, cyclo(loweijalkyl(lower)alkoxy, cyclo(lower)alkyl(lower)alkyl, 
aiyloxy(lower)alkyi, acyloxy(lower)alkyl, hydraxy(loweijalkyl, mono- or 
di{lower)all^lamino(lower)alkyi, aryl(lower)alkoxy(lower)alkyl, aiylthio(lower)alkyl, 
heterocycle(lower)alkoxy, heterocycle-oxy(lower)alkyl, ai^(lower)alkylthio, aiylureido, 
lower alkoxy(loweij alkoxy, aiyl(lower)alkyn3d, lower alkyi substituted by optionally 
substituted divalent heterocyclic group and optionally substituted heterocyclic group, 
(hereinafter also referred to as objective compound (I)). 

Preferred salts of the objective compound (I) are conventional salts that are non- 
toxic and acceptable for use as phamraceuticals. Examples thereof include salts of 
alkali metal such as sodium and potassium, salts of alkaline earth metal such as 
calcium and magnesium, salts with inorganic base such as ammonium salt, salts with 
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organic amine such as triethylamine, pyridine, picoline, ethanolamine and 
triethanolamine, salts with inorganic acid such as hydrochloric acid, hydrobromic acid, 
sulfuric acid and phosphoric acid, salts with organic carboxyiic acid such as formic acid, 
acetic acid, txifluoroacetic acid, maleic acid and tartaric acid, addition salts with sulfonic 
acid such as methanesulfonic acid, benzenesulfonic acid and p-toluenesulfonic acid, 
addition salts with basic amino acid such as alanine, and addition salts with acidic 
amino acid such as aspartic acid and glutamic acid. 

The objective compound (I) and a salt thereof can be produced by the method 
shown by the following reaction formula. 
Production Method 1: 

R^SOaNI-i, (II) + HOOC-A-X-R 2 (HI) 

or a salt thereof or reactive derivative thereof 

at carboxy or a salt thereof 

* R^SOzNHCO-A-X-R 2 (I) 
or a salt thereof 

wherein each symbol in the formula is as defined above. 

The objective compound (I) and a salt thereof can be also produced by the methods 
shown by the following reaction formulas. 
Production Method 2: 

reduction 

R^SO^CO-A-X-I^ 01 * R^SOaNHCO-A-X-I^ 2 

(1-1) (1-2) 
or a salt thereof or a salt thereof 

wherein R 201 is an optionally substituted aiyl, an optionally substituted heterocyclic 
group or a substituted biphenyiyl, all of which having at least alkynyl, aiyl(lower)alkenyl, 
terminal nitro or terminal formyi, R 202 is an optionally substituted aryi, an optionally 
substituted heterocyclic group or a substituted biphenyiyl, all of which having at least 
alkyi, aiyl(lower)alkyl, terminal amino or hydroxymethyi, and other symbols are as 
defined above. 
Production Method 3: 

oxidation 

R^SO^CXD-A-X-I^ 03 R'-^NHCO-A-X-I^ 

(1-3) (1-4) 
or a salt thereof or a salt thereof 

wherein R 203 is an optionally substituted aiyl, an optionally substituted heterocyclic 
group or a substituted biphenyiyl, all of which having at least terminal formyi, R 20 * is an 



optionally substituted aiyl, an optionally substituted heterocyclic group or a substituted 
biphenylyl, all of which having at least carboxy, and other symbols are as defined above. 
Production Method 4: 

acylation 

R^SO^CO-A-X-R 205 ► R'-^NHCO-A-X-R 206 

(1-5) (1-6) 
or a salt thereof or a salt thereof 

wherein R 206 is an optionally substituted aiyl, an optionally substituted heterocyclic 
group or a substituted biphenylyl, all of which having at least hydroxy(lower)alkyl, R 206 
is an optionally substituted aiyl, an optionally substituted heterocyclic group or a 
substituted biphenylyl, all of which having at least acyloxy(lower)alkyl, and other 
symbols are as defined above. 
Production Method 5: 

introduction of aryloxy group 
R^SOaNHCO-A-X-R 206 * R^SO.jNHCO-A-X-R 207 

(1-6) P-7) 
or a salt thereof or a salt thereof 

wherein R 207 is an optionally substituted aiyl, an optionally substituted heterocyclic 
group or a substituted biphenylyl, all of which having at least aryloxy(lower)alkyl, and 
other symbols are as defined above. 
Production Method 6: 

introduction of carboxy- 
protecting group 

R^SOaNHCO-A-X-R 2 " ► R^^NHCO-A-X-I? 08 

(1-4) (1-8) 
or a reactive derivative thereof or a reactive derivative thereof 

wherein R 208 is an optionally substituted aiyl, an optionally substituted heterocyclic 
group or a substituted biphenylyl, all of which having at least protected carboxy, and 
other symbols are as defined above. 
Production Method 7: 

amidation 

R^SOzNHCO-A-X-R 204 ► R^S^NHOD-A-X-R 209 

(1-4) (1-9) 
or a salt thereof or a salt thereof 

wherein R 209 is an optionally substituted aiyl, an optionally substituted heterocyclic 
group or a substituted biphenylyl, all of which having at least optionally substituted 
amide, and other symbols are as defined above. 



Production Method 8: 



R^SO^CO-A-X-R 210 

a-io) 

or a salt thereof 



> R^SO^CO-A-X-R 211 

a-n) 

or a salt thereof 



wherein R 210 is an optionally substituted aiyl having at least a halogen atom, 



- N J is a heterocyclic group having nitrogen, R 211 is an aiyl 



substituted by at least heterocyclic group having nitrogen, and other symbols are as 
defined above. 

Various definitions included in the entire specification are explained in detail in the 
following. 

"Lower" means 1 to 6 carbon atoms, unless otherwise specified. 

"Higher" means 7 to 20 carbon atoms, unless otherwise specified. 

"Alkyi" and "alkyi moiety" are preferably linear or branched lower alky! and higher 
alkyi, respectively. Specific examples include methyl, ethyl, n-propyl, i-propyl, n-butyl, 
i-butyl, t-butyi, sec-butyl, n-pentyl, i-pentyl, sec-pentyl, t-pentyl, rnethylbutyi, 1,1- 
dimethylpropyl, n-hexyl, 1-methylpentyi, 2-methylpentyl, 3-methylpentyi, 4- 
methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 3-ethylbutyi, 1,1-dimettiyibutyl, 2,2- 
dimethylbutyi, 3,3-dimethylbutyl, 1-ethyl-l-methylpropyi, n-heptyl, 1-methylhexyl, 2- 
methylhexyi, 3-methylhexyl, 4-methylhexyl, 5-methylhexyi, 1-ethylpentyi, 2-ethylpentyl, 
3-ethylpentyi, 4-ethylpentyi, 1,1-dimethylpentyl, 2 ,2<iimet±iyipentyl, 3,3-dimethylpentyi, 
4,4-dimethylpentyl, 1-propyibutyi, n-octyl, 1-methylheptyl, 2-methylheptyl, 3- 
methylheptyl, 4-methylheptyi, 5-methylheptyl, 6-methyiheptyl, 1-ethylhexyi, 2- 
ethylhexyl, 3-ethjdhexyl, 4-ethylhexyl, 5-ethylhexyl, 5-ethylhexyl, 1,1-dimethylhexyl, 
2,2-dimethylhexyl, 3 ,3-dimetiiylhexyl, 4,4niimethylhexyi, 5,5-dimethylhexyl, 1- 
propylpentyl, 1-propylpentyl and the like. 

Of these, particularly preferred is alkyi having 2 to 8 carbon atoms. 

a AlkenyF and "lower alkenyl moiety" are preferably exemplified by linear or 
branched lower alkenyl and higher alkenyl, such as ethenyl, 1-propenyl, 2-propenyi, 1- 
butenyl, 2-butenyl, 3-butenyl, 1,3-butadienyi, 1-pentenyl, 2-pentenyl, 3-pentenyl, 4- 
pentenyl, 1-hexenyi, 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl and the like. 

Of these, particularly preferred is alkenyl having 2 to 8 carbon atoms. 

"AlkynyF is preferably a linear or branched lower alkynyi or higher alkynyl, such as 
ethynyl, 1-propynyi, 2-propynyl, 1-butynyi, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 



3-pentynyl, 4-pentynyi, 2-methyl-3-butynyl, 1 , 1 -<iimethyi-2-butynyl, 1-hexynyi, 5- 
hexynyl, and the like. 

Of these, particularly preferred is alkynyl having 2 to 8 carbon atoms. 

a Cyclo(lower)alkyf is cycloalkyl having 3 to 10, preferably 3 to 7, carbon atoms. 
Examples thereof include cyclopropyi, cyclobutyl, cyclopentyl, cyclohexyl and 
cycloheptyi, with preference given to cyclopropyl, cyclobutyl and cyclohexyL 

Examples of preferable aiyl include aiyl having 6 to 10 carbon atoms, such as 
phenyl, naphthyi and pentalenyl. 

Of these, particularly preferred are phenyl and naphthyi. 

"Heterocyclic group" is a saturated or unsaturated, heteromonocyclic or 
heteropolycyclic group having at least one hetero atom, such as oxygen atom, sulfur 
atom, nitrogen atom and selenium atom. Particularly, heteropolycyclic group 
(specifically heterobicyclic group) and unsaturated 3- to 8-membered heteromonocyclic 
group having 1 or 2 sulfur atom(s) are preferable. 

Preferred heterocyclic group includes the following. 

Heteromonocyclic group includes the following. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocyclic group having 1 to 4 nitrogen atoms, such as pyrrolyl, pyrrolinyl, 
imidazolyl, pyrazolyl, pyridyl, dihydropyridyl, pyrimidyl, pyrazinyi, pyridazinyl, triazolyl 
(e.g., 4H-l,2,4-triazolyl, lH-l,2,3-tria23olyl and 2H-l,2,3-triazolyl), tetrazolyl (e.g., 1H- 
tetrazolyl and 2H-tetrazolyi) and the like. 

Saturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocyclic 
group having 1 to 4 nitrogen atoms, such as pyrrolidinyl, imidazolidinyl, piperidyl, 
piperazinyi and the like. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocyclic group having 1 or 2 oxygen atoms and 1 to 3 nitrogen atoms, such as 
oxazolyi, isooxazolyl, axadiazolyl (e.g., 1,2,4-oxadiazolyi, 1,3,4-oxadiazolyl and 1,2,5- 
Gxadiazolyi) and the like. 

Saturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocyclic 
having 1 or 2 oxygen atoms and 1 to 3 nitrogen atoms, such as morpholinyl, sydnonyl 
and the like. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocyclic group having 1 or 2 sulfur atoms and 1 to 3 nitrogen atoms, such as 
thiazolyi, isothiazolyl, thiadiazolyl (e.g., 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,3,4- 
thiadiazolyl and 1,2,5-thiadiazolyl), dihydrothiazinyi and the like. 

Saturated 3 to 8-membered (more preferably 5- or 6-membered) heteromonocyclic 
group having 1 or 2 sulfur atoms and 1 to 3 nitrogen atoms, such as thiazolidinyl and 
the like. 

6 



Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
hetenomonocyclic group having 1 or 2 sulfur atoms, such as thienyl, dihydnxlithiinyl, 
dihydrodithionyl and the like. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocyclic group having 1 or 2 oxygen atoms, such as tetrahydrofiiiyl, 
tetrahydropyranyl and the like. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocyclic group having one oxygen atom, such as furyl and the like. 

Spiroheterocyclic group having 1 or 2 oxygen atoms, such as dioxaspiroundecanyl 
(e.g., l,5-dioxaspiro[5,5]undecanyl) and the like. 

Unsaturated 3 to 8-membered (more preferably 5- or 6-membered) 
heteromonocyclic group having one oxygen atom and 1 or 2 sulfur atoms, such as 
dihydraxathinyL 

Examples of heteropolycyclic group include the following. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycyclic (more preferably heterodicyclic) group having 1 to 4 nitrogen atoms, 
exclusive of benzimidazolyl and indolyi. 

Specific examples thereof include 2,3-dihydrobenzimidazdlyl, pyrasxriopyrimidinyl 
(e.g., pyrazolo[l,5-a]pyrirnidinyl), tetrahydropyra2»lopyrimid^^ (e.g., 4,5,6,7- 
tetrahydropyrazolo[l,5-a]pyrimidinyl), imidazopyrazolyl (e.g., 4H-imidazo[l,2- 
b]pyrazolyi), dihydroimidazopyrazolyl (e.g., 2,3-dihydroimidazo[l,2-b]pyrazol>d), 
imidazopyridyl (e.g., imidazo[l,5-a] (or [1,2-a] or [3,4-a])pyridyl, 1H (or 3H)-imidazo[4,5- 
b] (or [4,5-c])pyridyi), pyrrolopyridyi (e.g., lH-pyrrolo[3,2-b]pyridyl), pyrazolopyridyl (e.g., 
pyrazolo[l,5-a] (or [2,3-a]pyridyi, 1H (or 2I^-pyrazolo[4,3-b]pyridyl), benzopyrazolyi (e.g., 
1H (or 2H)-benzo[c]pyrazolyl), dihydrobenzirnidazotyl, benzotriazolyi (e.g., benzo[d][lH- 
l,2,3]triazolyl), indolizinyl, isoindolyl (e.g., lH-isoindolyi), indazolyi (e.g., 1H (or 2H or 
3 H) -indazolyi), indolinyl, isoindolinyl, purinyi, quinolizinyi (e.g., 4H-quinolizinyi), 
isoquinolyl, quinolyl, phthalazinyl, naphthalidinyl (e.g., 1,8-naphthaUdinyi), quinoxalinyl, 
dihydroquinoxalinyi (e.g., 1,2-dihydroquinoxalinyl), tetrahydixxjuinoxalinyl (e.g., 1,2,3,4- 
tetnahydroquinoxalin)d), quinazolinyl, dihydroquinazolinyl (e.g., 1,4 (or 3,4)- 
dihydroquinazolinyi) , tetrahydroquinazolinyl (e.g., l,2,3,4-tetrahydroquinazolin3d), 
cinnolinyl, pteridinyl, pyrazinopyridazinyl (e.g., pyrazmo[2,3-d]pyrida2inyi), 
imidazotriazinyl (e.g., imidazo[l,2-b][ 1,2,4] triazinyl, imidazopyrazinyl (e.g., 1H- 
imidazo[4,5-b]pyrazinyi), imidazopyrimidine (e.g., 3H-purine and imidazo[l,5-a] (or [3,4- 
a])pyrimidine), imidazopyridazinyl (e.g., imidazo[2,3-b] (or [3,4-b])pyridazinyl), 1H-1- (or 
2)pyrinedinyi and the like. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycyclic (more preferably heterodicyclic) group having 1 to 3 oxygen atoms. 



Specific examples thereof include benzofuranyl (e.g., benzo[b] (or [c])furanyl), 
isobenzofiiranyl, furopyridyl, chromenyi (e.g., 2H-dxromenyi), chromanyl, isochromanyl, 
benzoxepinyl (e.g., 3-benzaxepinyi), cyclopentapyranjd (e.g., cyclopenta|b]pyranyl) , 
furopyranyl (e.g., 2H-furo[3,2-b]pyranyl), and the like. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycyclic (more preferably heterodicyclic) group having 1 to 3 sulfur atoms. 

Specific examples thereof include benzothiophenyi (e.g., benzo[b]thiophenyi), 
dihydnxlithianaphthalenyl (e.g., 4H-l,3-dithianaphthalenyl), dithianaphthalenyi (e.g., 
1,4-dithianaphthalenyi) and the lake. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycyclic (more preferably heterodicyclic) group having 1 to 3 nitrogen atoms and 
1 or 2 oxygen atoms. 

Specific examples thereof include diaxoloimidazolyl (e.g., 4H-l,3-dioxolo[4,5- 
d]imidazolyl, benzoxazinyl (e.g., 4H-3, 1-benzoxazinyl), pyridooxazinyl (e.g., 5H- 
pyrido[2,3-d]oxazinyl), pyrazolooxazolyl (e.g., lH-pyrazolo[4,3-d]oxazolyi), furopyridyl, 
and the like. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycyclic (more preferably heterodicyclic) group having 1 to 3 nitrogen atoms and 
1 or 2 sulfur atoms. 

Specific examples thereof include thienoimidazolyl (e.g., thieno[2,3-d]imidazolyi), 
thienopyridyi, dithiadiazaindanyl (e.g., 2,3-di1hia-l,5-diazaindanjd) and the like. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycyclic (more preferably heterodicyclic) group having 1 to 3 oxygen atoms and 
1 or 2 sulfur atoms. 

Specific examples thereof include tiiienofiiranyi (e.g., thieno[2,3-b]furanyl), and the 

like. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycyclic (more preferably heterodicyclic) group having 1 nitrogen atom, 1 
oxygen atom and 1 sulfur atom. 

Specific examples thereof include oxathiolopyrrolyl (e.g., 4H[l,3]oxathiolo[5,4- 
bjpyrrolyl, and the like. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycyclic (more preferably heterodicyclic) group having 1 or 2 selenium atoms. 

Specific examples thereof include benzoselenophenyl (e.g., benzo[b] (or 
[c])selenophenyi), and the like. 

Saturated or unsaturated 7 to 12-membered (more preferably 8 to 10-membered) 
heteropolycyclic (more preferably heterodicyclic) group having 1 or 2 selenium atoms 
and 1 to 3 nitrogen atoms. 
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Specific examples thereof include selenopyridyl (e.g., seleno[3,2-b]pyridyl), and the 

like. 

Examples of preferable lower alkylene include methylene, ethylene, propylene, 
butyiene, pentyiene, hexylene and the like, with preference given to alkylene having up 
to 4 carbon atoms. 

Examples of preferable lower alkenylene include ethenylene, 1-propenyiene, 2- 
propenylene, 1-butenylene, 2-butenylene, 3-butenylene, 1-pentenyiene, 2-pentenylene, 
3-pentenylene, 4-pentenyiene, 1-hexenylene, 2-hexenylene, 3-hexenylene, 4- 
hexenylene, 5-hexenylene and the like, with preference given to alkenylene having up to 
4 carbon atoms. 

The lower alkylene moiety of oxa(lower)alkyiene, lower alkyleneoxa, 
imino(lower)alkylene, lower alkyleneimino, thioxa(lower)alkylene and lower 
alkyienethioxa is the same as that of the above-mentioned alkylene. 

Lower alkanoyl is a linear or branched alkyicarbonyi having up to 6 carbon atoms. 
Examples thereof include acetyl, propionyl, n-butyryl, isobutyryi, valeiyl, isovaleryl, sec- 
butylcarbonyl, t-butyicarbonyl, n-pentylcarbonyl, i-pentylcarbonyl, sec-pentylcarbonyl, 
t-pentylcarbonyi, 2-methylbutyicarbonyl and the like. 

More preferred is alkanoyl having up to 4 carbon atoms. 

Lower alkoxy is a linear or branched alkyloxy having up to 6 carbon atoms. 
Examples thereof include methaxy, ethaxy, n-propyloxy, i-propylaxy, n-butylaxy, i- 
butyloxy, sec-butyloxy, t-butyloxy, n-pentyloxy, i-pentylaxy, sec-pentylaxy, t-pentyloxy, 
2-methyibutaxy, n-hexylaxy, i-hexyloxy, t-hexyloxy, sec-hexyloxy, 2-methyipentylaxy, 3- 
methylpentyloxy, 1-ethylbutylaxy, 2-ethylbutylaxy, 1,1-dimethylbutylaxy, 2,2- 
dimethylbutyloxy, 3,3-dimethylbutylc^,l^thyM and the like. 

More preferred is alkoxy having up to 4 carbon atoms, such as methoxy, ethoxy, n- 
propylaxy, i-propyloxy, n-butyioxy, i-butylaxy, sec-butyloxy, t-butylaxy, and the like. 

Heterocycle(loweijalkyl means lower alkyi substituted by the above-mentioned 
heterocyclic group. 

Halogen is exemplified by fluorine atom, chlorine atom, bromine atom and iodine 
atom. 

The substituted amino of "substituted amino" and "optionally substituted amino" is, 
for example, lower alkanoylamino, mono(lower)alkylamino, di(lower)alkyiamino, N- 
(lower)alkyl-N-acylamino, lower all<ylsulfonyiamino, aiyi(lcwer)alkyiamino, N- 
heteixxyde-N-(lower)all^lamino, aiylsulfonyiamino, arylcarbonylamino and the like. 
Examples of N-(lower)alkyl-N-acylamino include N-(lowei^all^l-N-(aiylcarbonyl)amino 
and the like. 

"Lower alkanoyiamino* is amino substituted by the above-mentioned lower 
alkanoyl. 



"Mono or di(lower)alkylamino 7 ' is amino substituted by linear or branched alkyi 
having up to 6 carbon atoms. Examples thereof include methylamino, ethylamino, n- 
propylamino, i-propylamino, n-butylamino, i-butylamino, sec-butyiamino, t-butyiamino, 
n-pentyiamino, i-pentylamino, sec-pentylamino, t-pentylamino, 2-methylbutylamino, n- 
hexylamino, 1 -methylpentylamino, 2-methylpentylamino, 3-methyipentylamino, 4- 
methylpentylamino, 1-ettiylbutyiamino, 2-ethylbutylamino, 3-ethylbutylamino, 1,1- 
dimethylbutylamino, 2,2<limethylbutylamino, 33-dimethylbutylamino, 1 -ethyl- 1- 
methylpropylamino and the like. 

Preferred is alkyiamino having up to 4 carbon atoms, such as methylamino, 
ethyiamino, n-propylarnino, i-propylamino, n-butylamino, i-butylamino, sec- 
butylamino, t-butyiamino and the like. 

Preferable a acyF in a N-(lcwer)all^^N-acylamino ,, is exemplified by carbamoyl, 
aliphatic acyl, aromatic acyl, and acyl having a heterocycle, such as heterocyclic acyL 

Examples of the above-mentioned acyl include carbamoyl; lower or higher (having 
not less than 7, preferably 7 to 25, carbon atoms) alkanoyi, such as forrnyl, acetyl, 
propanoyl, butanoyi, 2-methylpropanoyl, pentancyl, 2,2-dimethylpropanoyl, hexanoyl, 
heptancyl, octanoyl, nonancyl, decanoyl, undecanoyl, dodecanoyl, tridecanoyl, 
tetradecanoyl, pentadecanoyi, hexadecanoyl, heptadecanoyl, octadecanoyi, 
nonadecanoyl, icosanoyl and the like ; lower or higher alkaxycarbonyl, such as 
met±ioxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl, t-pentyioxycarbonyl, 
heptyloxycaibonyl and the like; lower or higher alkanesulfonyi, such as 
methanesulfonyl, ethanesulfonyl and the like; aliphatic acyl such as lower or higher 
alkoxysulfonyl (e.g., methoxysulfonyl and ethoxysulfonyi) ; aroyl such as benzoyl, toluoyl, 
naphthcyl and the like; phenyl(lower)alkanoyl, such as phenylacetyl, phenylpropanoyl, 
phenylbutancyl, phenylisobutyryl, phenylpentancyl, phenylhexanoyi and the like and 
aiyl(lower)alkanqyl (e.g., naphthyl(loweijalkanoyl such as naphthylacetyl, 
naphthylpropanoyl and naphthylbutanoyl); phenyl(lower)alkenqyl such as 
phenylpropenoyl, phenylbutenqyi, phenylmethaayiqyi, phenylpentenoyi, 
phenylhexenayl and the like and aryl(lower)alkenoyi such as naphthyi(lower)alkencyl 
(e.g., naphthyl propenqyi, naphthyl butenoyl and naphthyl pentenoyl); 
aryl(lower)alkoxycarbonyI such as phenyl(lower)alkoxycarbonyl (e.g., 
benzyloxycarbonyl) ; aiyloxycarbonyl such as phenoxycarbonyl, naphthyloxycarbonyl 
and the like; aiyloxy(lower)a]kanoyi such as phenoxyacetyl, phenoxypropionyl and the 
like; arylcarbamoyi such as phenylcarbamcyl and the like; arylthiocarbamcyl such as 
phenylthiocarbamoyl and the like; arylglyoxyloyl such as phenylgtyaxylqyi, 
naphthylglyaxyloyl and the like; aromatic acyl such as arenesulfonyi (e.g., 
benzenesulfonyl and p-toluenesulfonyl); heterocyclecarbonyl; heterocycle(lower) alkanoyi 
such as thienylacetyl, thienylpropanpyi, thienylbutanpyi, thienylpentanqyi, 
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thienylhexanoyl, thiazolylacetyl, tetrazolylacetyl and the like; hetenxycle{lower)alkenoyi 
such as heterocycle propenqyl, heterocyclebutenoyl, hetenxyclepentenoyl, 
heterocydehexenqyi and the like; hetenxycleglyoxylqyl such as thiazolylg^xylcyl, 
thienylgfyoxyloyl and the like. 

The preferable heterocycle moiety of the above-mentioned "hetenxycle carbonyf, 
"hetero<^de(loweijalkanoyF, "heterocycle(lower)alkenoyF and ^ ^ete^ocycleg^yoxyiq>d , ' is a 
saturated or unsaturated heteromonocyclic or heteropolycyclic group having at least 
one hetero atom such as oxygen atom, sulfur atom, nitrogen atom and the like, with 
preference given to the heterocyclic groups mentioned above. 

The aforementioned acyl moiety may have 1 to 10 same or different suitable 
substituent(s), such as halogen (e.g., fluorine, chlorine, bromine and iodine), hydroxy, 
nitro, lower alkyl (e.g., methyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl 
and hexyl), amino, protected amino, hetenx^e(loweijalk>damino having the above- 
mentioned heterocycle moiety and lower alkyl moiety, lower alkoxy (e.g., methcxy, 
ethoxy, propoxy, butyloxy, t-butyiaxy, pentyloxy and hexyloxy), carboxy, protected 
carboxy, N,N-di(loweijall^lamino(loweijalkyl (e.g., N,N-dimethylaminomethyl, N,N- 
diethylaminomethyl, N,N-dipropylarninomethyl, N,Nniimethylaminoethyl, N,N- 
diethylaminoethyl, N,N-dipropylaminoethyl, N,N-dimethylaminopropyl, N,N- 
diethylaminopropyl, N,N<iipropylaminopropyl, N,N-dibutyiaminomethyl, N,N- 
dipentyiaminomethyi and N,N-dihe?^]aminomettiyl), hydroxyimino(loweij alkyl (e.g., 
hydroxyiminomethyl, hydroxyiminoethyl, hydroxyiminopropyl, hydrcxyiminobutyl, 
hydroxyiminopentyl and hydroxyiminohexyl), aiylimino(loweij alkyl such as 
phenylimino(lower)alkyl (e.g., phenyliminomethyl, phenyliminoethyl, phenyliminopropyi, 
phenyliminobutyl, phenyliminopentyl and phenyiiminohexyi), acyl such as lower 
alkanoyl (e.g., formyl, acetyl, propanoyl, butanpyl, pentanoyl and hexancyl), 
hydro^^cwer)all^lheterocyde(lower)all^ having the above-mentioned lower alkyl 
moiety and heterocyclic moiety, mono- (or di- or tri-)halo(lower) alkyl, arylamino (e.g., 
phenylamino) and the like. 

"Lower alkylsulfonyf and "lower alkyisulfinyF are sulfonyl and sulfinyl respectively 
substituted by the above-mentioned lower alkyl. 

"Lower alkylthio* is a linear or branched alkylthio having up to 6 carbon atoms. 
Examples thereof include methyithio, ethylthio, n-propylthio, i-propylthio, n-butylthio, i- 
butyithio, sec-butylthio, t-butylthio, n-pentylthio, i-pentylthio, sec-pentyithio, t- 
pentylthio, 2-methylbutylthio, n-hexylthio, i-hexyithio, t-hexylthio, sec-hexyithio, 2- 
methylpentylthio, 3-methylpentylthio, 1-ethyibutylthio, 2-ethylbutyithio, 1,1- 
dimethylbutylthio, 2,2-dimethyibutyithio, 3,3-dimethyibutyithio, 1-ethyl-l- 
methylpropylthio and the like. 
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More preferred is alkylthio having up to 4 carbon atoms, such as methylthio, 
ethyithio, n-propylthio, i-propylthio, n-butylthio, i-butyithio, sec-butyithio, t-butylthio 
and the like. 

"Mono- or di(lower)alkylcarbamcyF is carbamoyl mono- or di-substituted by the 
above-mentioned lower alkyL 

"Halofloweijalkyf is a linear or branched alkyl having up to 6 carbon atoms, which 
is substituted by fluorine atom, chlorine atom, bromine atom or iodine atom, and is 
preferably exemplified by a linear or branched alkyl having up to 6 carbon atoms, which 
is substituted by fluorine atom, chlorine atom or bromine atom. Examples thereof 
include fluoromethyl, difluoromethyi, trifluoromethyl, chloromethyl, dichloromethyl, 
trichloromethyl, bromomethyl, dibromomethyl, tiibromomethyi, 1-fluoroethyl, 1- 
chloroethyi, 1-bromoethyl, 2-fluoroethyl, 2-chloroethyl, 2-bromoethyl, 1 ,2-cffluoroethyi, 
1,2-dichloroethyl, 1 ,2-dibromoethyl, 2,2^-trifluoroethyl, heptafluoroethyl, 1- 
fluoropropyl, 1-chloropropyl, 1-bromopropyl, 2-fluoropropyi, 2-chloropropyl, 2- 
bromopropyl, 3-fluoropropyl, 3-chloropropyl, 3-bromopropyl, 1,2-difluoropropyl, 1,2- 
dichloropropyl, 1 ^-dibromopropyl, 2,3-difluoropropyl, 2,3-dichloropropyl, 2,3- 
dibromopropyi, 3,3,3-trifluoroprop>4, 2,2,3,3,3-pentafluoropropyl, 2-fluorobutyl, 2- 
chlorobutyi, 2-bromobutyl, 4-fluorobutyl, 4-chlorobutyl, 4-bromobutyl, 4,4,4- 
trifluorobutyl, 2,2,3,3,4,4,4-heptafluorobutyl, perfluorobutyl, 2-fluoropentyl, 2- 
chloropentyl, 2-bromopentyl, 5-fluoropentyl, 5-chloropentyi, 5-bromopentyl, 
perfluoropentyl, 2-fluorohexyl, 2-chlorohexyi, 2-bromohexyi, 6-fluorohexyi, 6- 
chlorohexyl, 6-bromohexyl, perfluorohexyl, 2-fluoroheptyl, 2-chloroheptyl, 2- 
bromoheptyi, 7-fluoroheptyl, 7-fluoroheptyl, 7-cMoroheptyl, 7-bromoheptyl, 
perfluoroheptyl and the like. 

Examples of preferable aiyi(lower)alkyl include C 6 -C 10 aryl(C 1 -C 6 )alkyl such as benzyl, 
phenylethyl, phenylpropyi, phenyibutyl, phenylpentyl, phenylhexyl, naphthylmethyl, 
naphthylethyl, naphthylpropyl, naphthylbutyl, naphthylpentyl, naphthylhexyl and the 
like. 

"Aiyl(lower)alkenyF and a aryl(lower)alkoxy w are respectively the above-mentioned 
lower alkenyl and lower alkoxy substituted by the above-mentioned aiyL 
"Protected carboxy" is preferably esterified carboxy. 

Examples of preferable ester moiety of the esterified carboxy include lower alkyl 
esters such as methyl ester, ethyl ester, propyl ester, isopropyl ester, butyl ester, 
isobutyl ester, t-butyl ester, pentyl ester and hexyl ester. These groups may have at 
least one appropriate substituent, which is exemplified by (lowerjalkanoyioxy- 
(lower)alkyl ester such as acetoxymethyl ester, propionyloxymethyl ester, 
butyiyloxymethyi ester, valeryloxymethyl ester, pivaloyioxymethyi ester, 
hexanoyioxymethyl ester, 1 (or 2)-acetoxyethyl ester, 1 (or 2 or 3)-acetoxypropyl ester, 1 
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(or 2 or 3 or 4)-acetoxybutyl ester, 1 (or 2)-propionyloxyethyl ester, 1 (or 2 or 3)- 
propionyloxypropyl ester, 1 (or 2)-butyiyloxyethyl ester, 1 (or 2)-isobutyiyloxyethyi ester, 
1 (or 2) -pivaloyloxyethyi ester, 1 (or 2)-hexanoyloxyethyl ester, isobutyiyloxy-methyl 
ester, 2^thylbutyiyloxymethyl ester, 3,3^iimethylbutyiyloxymethyl ester, 1 (or 2)- 
pentancyloxyethyl ester), and the like, lower alkanesulfonyl(lower)alkyl ester (e.g., 2- 
rnesyiethyl ester), mono- (or di- or tri)halo(lower)alkyi ester (e.g., 2-iodoethyl ester and 
2,2,2-tric±doroethyl ester), lower aIkoxyraiix)nylox^oweijall^l ester (e.g., 
methoxycarbonyloxymethyl ester, etho^c^rt)onylQxyme11iyl ester, 2-methoxy- 
carbonyloxyethyl ester, l-ethoxyrarbonyloxyethyl ester and 1 -isopropoxycarbonyl- 
oxyethyl ester), phthalidylidene(loweijalkyl ester and (5-(loweija]kyl-2-oxo- l,3-dioxol-4- 
yl(lower)alkyl ester (e.g., (5-methyl-2K>xo-l,3Kiioxol^3d)methyl ester, (5-ethyi-2-oxo-l,3- 
dioxol-4-yl)methyl ester and (5-propyl-2-oxo- 1 ,3-dioxol-4-yi)ethyl ester); 
lower alkenyi ester (e.g., vinyl ester and alfyi ester); 
lower alkynyi ester (e.g., ethynyi ester and propynyl ester); 

aiyl(lower)alkyi ester optionally having at least one suitable substituent, such as mono- 
(or di- or tri-)phenyi(lower)alkyi ester optionally having at least one suitable substituent, 
which is exemplified by benzyl ester, 4-methoxybenzyl ester, 4-nitrobenzyi ester, 
phenylethyi ester, trityl ester, benzhydiyl ester, bis(methoxyphenyl)methyl ester, 3,4- 
dimethoxybenzyl ester and 4-hydroxy-3 ,5-di-t-butylbenzyl ester; 
aiyl ester optionally having at least one suitable substituent, such as phenyl ester, 4- 
chlorophenyl ester, tolyi ester, t-butylphenyl ester, xylyl ester, mesityi ester and cumenyl 
ester, 

cyclo(lower)alkyl ester (e.g., cyclohexyl ester); phthalidyl ester; and the like. 
The heterocyclic group having nitrogen, which is represented by 

-N^) is exemplified by the above-mentioned heterocyclic group having nitrogen. 

The preferable objective compound (I) is a compound of the formula (I) having the 
following groups and pharmaceutically acceptable salts thereof. 
R 1 is an optional^ substituted alkyi, an optionally substituted alkenyi, an optionally 
substituted alkynyi, an optionally substituted cyclo(lower)alkyl, an optionally 
substituted aryl or an optionally substituted heterocyclic group, wherein, when the 
above groups are substituted, the substituent is at least one member selected from the 
group consisting of alkyi, cyclo(loweij alkyi, alkenyi, alkynyi, lower alkancyl, lower alkoxy, 
aryl, heterocycle(lower)alkyl, halogen, amino, substituted amino, lower alkyisulfonyl, 
lower alkyisulfinyi, lower alkylthio, cyano, carboxy, protected carboxy, carbamoyl, 
mono(lower)alkyicarbamoyl, di(loweijalkylcarbamoyl, nitro, halo(lower)alkyi, 
aiyl(lower) alkyi, aiyl(lower)alkenyl, ai^(lower)alkoxy, lower alkoxy substituted by 
substituted amino, cydo(lowei^alkyl(lower)alkoxy, cyclo(lower)alkyl-(lower)alkyl, 
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aiyloxy(lower)alkyi, acyloxy(lower)alkyl, hydroxy(lower)alkyl, mono- or 
di(lower)all^larriino(lower)alkyi, aiyl(lower)alkoxy(loweijalk>d, arylthio(lower)alkyl, 
heterocyde(lower)alkoxy, hetenxydeoxy(lower)alkyl, aiyl(lower)alkylthio, aiylureido, 
lower alkoxy(lower)alkoxy, aiyl(lower)alkynyl, lower alkyl substituted by optionally 
substituted divalent heterocyclic group and optionally substituted heterocyclic group. 
A is a heteropolycyclic group having at least one hetero atom, such as oxygen atom, 
sulfur atom, selenium atom and nitrogen atom, exclusive of benzimidazolyl, indolyi, 
4,7Kiihydrobenzimidazo^d and 2,3-dihydrobenzoxazinyl, said heterocyclic group being 
optionally substituted by at least one member selected from the group consisting of 
alkyl, oxo, thioxo, halogen, lower alkoxy, lower alkylthio, cyclo(lower) alkyl, optionally 
substituted amino, aiyl, heterocyclic group, lower alkylsulfonyl and lower alkylsulfinyi. 
R 2 is optionally substituted aiyl, optionally substituted heterocyclic group or substituted 
biphenyiyl, wherein, when these groups are substituted, the substituent is at least one 
member selected from the group consisting of alkyl, cydo(lower)alkyl, alkenyl, alkynyl, 
lower alkanoyl, lower alkoxy, aiyl, heterocycle{lower) alkyl, halogen, amino, substituted 
amino, lower alkylsulfonyl, lower alkylsulfinyi, lower alkylthio, cyano, carboxy, protected 
carboxy, carbamoyl, mono(lower)alkylcarbamoyl, di(lower)alkylcarbamoyl, nitro, 
halo(lower) alkyl, aryl(lower)alkyl, aryl(lower)alkenyi, aryl(lower)alkoxy, lower alkoxy 
substituted by substituted amino, cyclo(lower)alkyl-(loweijaIkoxy, 
cyclo(lower)alkyl(lower)alkyl, aryloxy(loweij alkyl, acyloxy(lower)alkyi, hydroxy(lower)alkyl, 
mono- or di(lower)alkylamino(lower)alkyl, aryl(lower)a]koxy-(lower)alkyl, 
aiylthio(lower)a]kyl, heterocycle{lower)alkoxy, heterocydeoxy(lower)alkyl, 
aryl(lower) alkylthio, aiylureido, lower alkoxy(lower)alkoxy, aiyl(lower)alkynyi, lower alkyl 
substituted by optionally substituted divalent heterocyclic group and optionally 
substituted heterocyclic group, 

provided that when A is 3H-imidazo[4,5-b]pyrid}d substituted by lower alkyl, R 2 is 
optionally substituted aiyl, optionally substituted heterocyclic group or biphenyiyl 
substituted by a substituent other than tetrazolyl, and when A is quinolyl substituted 
by lower alkyl, R 2 is optionally substituted aiyl, optionally substituted heterocyclic group 
or substituted biphenylyL 

When the above-mentioned aiyl and heterocyclic group are substituted, the 
substituent is at least one member selected from the group consisting of alkyl, 
cyclo(lower)alkyl, alkenyl, alkynyl, lower alkanoyl, lower alkoxy, phenyl, 
hetenxyde(lower)alkyl, halogen, amino, substituted amino, lower alkylsulfonyl, lower 
alkylsulfinyi, lower alkylthio, cyano, carboxy, protected carboxy, carbamoyl, 
mono(lower)alkylcarbamoyl, di(loweijalkylcarbamoyl, nitro, halo(lower)alkyl, 
aryl(loweijalkyl, aryl(lower)alkenyi, aryi(lower)alkaxy, lower alkoxy substituted by 
substituted amino, cyclo(lower)alkjd(lower)alkoxy, cyclo(lower)alkyi(lower)alkyl, ^ 
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aiyloxy(lower)alkyl, acyloxy(lower)alkyl, hydroxy (lower) alkyl, mono- or di(lower)- 
alkylamino(lower)alkyl, aiyl(lower)alkoxy(loweijalkyl, aryl1±iio(lower)alkyl, 
heterocycle(lower)alkoxy, heterxxyde-oxy(lowe^alkyl, aiyi(lower)alkylt±rio, aiylureido, 
lower alkaxy(loweijalkoxy, aiyi(lower)alkynyI, lower alkyl substituted by optionally 
substituted divalent heterocyclic group and optionally substituted heterocyclic group. 

The substituent for the above-mentioned biphenylyl is at least one member selected 
from the group consisting of alkyl, cyclo(lower)alkyl, alkenyi, alkynyl, lower alkanoyl, 
lower alkoxy, phenyl, hetenxycle(lower)alkyl other than substituted tetrazolylmethyl, 
halogen, amino, substituted amino, lower alkylsulfonyl, lower alkylsulfinyl, lower 
alkyithio, cyano, carbamoyl, mono(lower)alkylcarbamoyl, di(loweijalkylcarbamoyl, nitro, 
halo(loweijalkyi, aryl(lower)alkyi, aryl(lower)alkenyl, aryl(lower)alkoxy, lower alkoxy 
substituted by substituted amino, cyclo(lower)alkyl-(lower)alkoxy, 
cyclo(lower)alkyl(lower)alkyl, aiyloxy(loweijalkyl, acyloxy(lower)alkyl, hydraxy(lower)alkyl, 
mono- or di(lower)alkylamino(lower)alkyl, aiyl(lower)alko^-(lower)alkyl, 
aiylt±rio(lower)alkyl, hetenxyde(lower)alkoKy, hetenxycle-axy(lower)alkyl, 
aiyl(lower) alkyithio, aiylureido, lower alkoxy(lower)alkoxy, aiyl(lower)alkynyl, lower alkyl 
substituted by optionally substituted divalent heterocyclic group and optionally 
substituted heterocyclic group. 

Of the above-mentioned compounds, a compound of the formula (I) having the 
following and pharmaceutical^ acceptable salts thereof are particularly preferable. 
R 1 is an optionally substituted alkyl, an optionally substituted alkenyi, an optionally 
substituted alkynyl, an optionally substituted cyclo(lower) alkyl, an optionally 
substituted phenyl or an optionally substituted heterocyclic group, wherein, when these 
groups are substituted, the substituent is at least one member selected from the group 
consisting of alkyl, cyclo(lower)alkyl, alkenyi, alkynyl, lower alkanoyl, lower alkoxy, 
phenyl, heterocycle(lower) alkyl, halogen, amino, lower alkanoylamino, 
mono(lower)alkylamino, di(lower)alkylamino, N-(lower)alkyl-N-acylamino, lower 
alkylsulfonyiamino, aryl(lower) alkyiamino, N-heteixxyde-N-(lower)all^lamino, 
arylsulfonylamino, aiylcarbonyiamino, lower alkylsulfonyl, lower alkylsulfinyl, lower 
alkyithio, cyano, carboxy, protected carboxy, carbamoyl, mono(lower)alkylcarbamoyi, 
di(lower) alkylcarbamoyl, nitro, halo(lower)alkyi, aryi(lower)alkyl, aryl(loweij alkenyi, 
aryl(lower) alkoxy, lower alkanoylamino(lower)alkoxy, mono(lower)alkylamino- 
(lower)alkoxy, di(lcwer)alkylamino(lower)alkoxy, N-(lower)alkyl-N-acylamino(loweij- 
alkoxy, lower all^sulfonylamino(lowerjalkoxy, aiyi(lower)all^lamino(lower)alkoxy, N- 
heterocyde-N-(lower)all^lamino(lower)alkoxy, arylsulfonylamino(lower)alkoxy, 
aryl(^u±K3nylamino(lower)alkoxy, cydo(lower)alk^(lower)alkoxy, cydo(lower)alkyl- 
(lowerjalkyl, aryloxy(loweij alkyl, acyioxy(lower)alkyl, hydraxy(lower)alkyl, mono- or 
di{lower)all^lamino(lower)alkyl, aryl(lower)alkoxy(lower)alkyi, arylthio(lower)alkyl, ^ 
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heterocyde(lower)alkoxy, hetenxycle-oxy(loweijalkyl, aryi(lower)alkylthio, aiylureido, 
lower alkoxy(lowerjalkoxy, aiyi(lower)alkynyl, lower alkyl substituted by optionally 
substituted divalent heterocyclic group and optionally substituted heterocyclic group. 
A is a heterocyclic group of the following (A) to (I) exclusive of benamidazolyl, indolyl, 
4,7<iihydrobenzimidazolyl and 2,3-dihydrobenzoxazinyl, wherein said heterocyclic 
group may be substituted by at least one member selected from the group consisting of 
alkyl, oxo, thioxo, halogen, lower alkoxy, lower alkylthio, cyclo(lower)alkjd, amino, lower 
alkanoylamino, mono(lower)alkylamino, di(lower)alkylamino, N-(lower)alkyl-N- 
acylamino, lower alkylsulfonylamino, aryl(loweij alkylamino, N-heterocycle-N- 
(lower)alkylamino, aiylsulfonyiamino, arylcarbonylamino, aiyl, heterocyclic group, lower 
alkylsulfonyl and lower alkylsulfinyl, 

provided that when A is 3H-imidazo[4,5-b]pyridyl substituted by lower alkyl, R 2 is an 
optionally substituted aiyl, optionally substituted heterocyclic group or biphenyiyl 
substituted by a group other than tetrazolyl, and when A is quinolyi substituted by 
lower alkyl, R 2 is an optionally substituted phenyl, optionally substituted naphthyl, 
optionally substituted heterocyclic group or substituted biphenyiyL 

The substituent for the above-mentioned phenyl, naphthyl and heterocyclic group is 
at least one member selected from the group consisting of alkyl, cyclo(lower) alkyi, 
alkenyl, alkynyi, lower alkancyl, lower alkoxy, phenyl, heterocyde(loweij alkyi, halogen, 
amino, lower alkanoylamino, mono(lcwer)-alkylamino, di(lcnver)alkylamino, N- 
(lower)altyl-N-acyiamino, lower alkylsulfonyl-amino, aiyl(lower)alkylamino, N- 
heterocyde-N-(lower)alkylamino, aiylsulfonylamino, arylcarbonylamino, lower 
alkylsulfonyl, lower alkylsulfinyl, lower alkylthio, cyano, carboxy, protected carboxy, 
carbamoyl, mono(loweijalkylcarbamoyl, di(lower)alkyl-carbamoyl, nitro, halo(loweij alkyl, 
aryl(lower) alkyi, aiyl(lower)alkenyi, aryl(lower) -alkoxy, lower alkancylamino(lower)alkoxy, 
mono(lcweijalkyiamino(loweij alkoxy, di(lcweija!tylamino(loweij alkoxy, N-(lower)alkyl-N- 
acylamino(lower)alkoxy, lower all^lsulfonylamino(lower)alkoxy, 
aiyl(lcweijalkyiamino(loweij alkoxy, N-heterocyde-N-(lower}alkyl^^ 
aiylsulfonylamino(lower)alkoxy, ai^carbonyl-amino(lower)alkoxy, 
cyclo(lower)alkyl(lower)alkoxy, cyclo(lower)alkyl(lower)alkyl, aryloxy{lower)alkyl, 
acyloxy(lower)alkyl, hydroxy(lower)alkyl, mono or di(lcrwer)all^-amino(lower)alkyl, 
aryl(lowerjalkQxy(lower)alkyl, aiylthio(lower)alkyl, heterocyde-(lower)alkoxy, heterocyde- 
oxy(lower)alkyl, aryl(lower) alkylthio, aiylureido, lower alkoxy(lower)alkoxy, 
aryl(loweijalkynyl, lower alkyi substituted by optionally substituted divalent heterocyclic 
group and optionally substituted heterocyclic group. 

The substituent for the above-mentioned biphenylyl is at least one member selected 
from the group consisting of alkyi, cyclo(loweij alkyl, alkenyl, alkynyi, lower alkancyl, 
lower alkoxy, phenyl, heterocyde(lower)alkyl other than substituted tetrazofylmethyl, 
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halogen, amino, lower alkanoylamino, mono(lower)alkylamino, di(lower)alkylamino, N- 
(lower)alkyl-N-acylamino, lower alkylsulfonylamino, aiyl(lower)alkyiamino, N- 
heterocyde-N-(lower)alkylamino, aiylsulfonyiamino, aiylcarbonylamino, lower 
alkylsulfonyl, lower alkylsulfinyi, lower alkylthio, cyano, carbamoyl, 
mono(loweijalkyicarbamoyl, di(loweijalkylcarbamqyl, nitro, halo(lower) -alkyl, 
aryl(lower)alkyl, aryl(lower)alkenyi, aiyl(lower)alkoxy, lower alkanq>1amino-(lower)alkoxy, 
mono(lower)a!kylarnino(loweijalkQxy, di{lowerjall^larnino(loweijalkoxy, N-(lower)alkyl-N- 
acylamino(lower)alkoxy, lower aU^lsulfonylamino(lower)alkoxy, 
aiyl(lower)alkylamino(loweijalkoxy, N-heterocyde-N-(laweijalkyl^^ 
aiylsulfonylairiino(lower)alkoxy, aiylcarbonylamino(lowerjalkoxy, cyclo(lower)alkyl- 
(lower) alkoxy, cydo(loweijalkyl(lower)alkyl, aiyioxy(lower)allcyl, acyloxyfloweijalkyl, 
hydroxy(lower)alkyl, mono- or di(loweijall^lamino(loweijalkyl, aiyl(lower)alkaxy- 
(lower)alkyl, aiylthio(lower)alkyl, heterocycle(loweij alkoxy, heteirxydeHoxy(lower)alkyl, 
aiyl(loweijalk>dthio, aiylureido, lower a!koxy(lower)alkoxy, atyl(lower) alkynyi, lower alkyl 
substituted by optionally substituted divalent heterocyclic group and optionally 
substituted heterocyclic group. 

The above-mentioned heterocyclic group means the following (A) to (T): 

(A) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 to 4 
nitrogen atoms 

(B) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 to 3 
oxygen atoms 

(C) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 to 3 
sulfur atoms 

(D) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 to 3 
nitrogen atoms and 1 or 2 oxygen atoms 

(E) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 to 3 
nitrogen atoms and 1 or 2 sulfur atoms 

(F) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 or 2 
oxygen atoms and 1 or 2 sulfur atoms 

(G) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 
nitrogen atom, 1 oxygen atom and 1 sulfur atom 

(H) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 or 2 
selenium atoms 

(I) saturated or unsaturated 7 to 12-membered heterobicyclic group having 1 or 2 
selenium atoms and 1 to 3 nitrogen atoms 

(J) unsaturated 3 to 8-membered heteromonocyclic group having 1 to 4 nitrogen 
atoms 
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(K) saturated 3 to 8-membered heteromonocyclic group having 1 to 4 nitrogen 
atoms 

(L) unsaturated 3 to 8-membered heteromonocyclic group having 1 or 2 oxygen 
atoms and 1 to 3 nitrogen atoms 

(M) saturated 3 to 8-membered heteromonocyclic group having 1 or 2 oxygen 
atoms and 1 to 3 nitrogen atoms 

(N) unsaturated 3 to 8-membered heteromonocyclic group having 1 or 2 sulfur 
atoms and 1 to 3 nitrogen atoms 

(O) saturated 3 to 8-membered heteromonocyclic group having 1 or 2 sulfur atoms 
and 1 to 3 nitrogen atoms 

(P) unsaturated 3 to 8-membered heteromonocyclic group having 1 or 2 sulfur 
atoms 

(Q) unsaturated 3- to 8-membered heteromonocyclic group having 1 or 2 oxygen 
atoms 

(R) unsaturated 3 to 8-membered heteromonocyclic group having 1 oxygen atom 
(S) spiroheterocyclic group having 1 or 2 oxygen atoms 

(T) unsaturated 3 to 8-membered heteromonocyclic group having 1 oxygen atom 
and 1 or 2 sulfur atoms 

Of the above-mentioned compounds, a compound of the formula (I) wherein A is a 
heterocyclic group selected from the group consisting of 2,3-dihydrobenzimidazo^, 
pyrazolopyrimidin>d, tetrahydropyrazolopyr^ imidazopyrazolyi, dihydro- 
imidazopyrazolyi, imidazopyridyl, pyrrolopyridyi, pyrazolopyridyl, benzopyrazolyl, 
dihydrobenzimidazolyl, benzotriazolyl, indolizinyl, isoindolyi, indazolyl, indolinyl, 
isoindolinyl, purinyl, quinolizinyl, isoquinolyi, quinolyl, phthalazinyi, naphthalidinyi, 
quinoxalinyl, dihydroquinoxalinyl, tetrahydroquinoxalinyl, quinazolinyl, dihydro- 
quinazolinyl, tetiahydroquinazolinyl, cinnolinyi, pteridinyl, pyrazinopyridazinyl, 
imidazotriazinyl, imidazopyrazinyl, imidazopyiimidinyl, imidazopyridazinyi, lH-l-(or 
2)pyridazinyi, benzofuranyl, isobenzofuranyl, furopyridyl, chromenyi, chromanjd, 
isochromanyl, benzoxepinyl, cyclopentapyranyi, furopyranyl, benzothiophenyl, 
dBiydrcdithianaphthalen^, dithianaphthalenyi, dioxoloimidazolyl, benzoxazinyl, 
pyridoxazinyl, pyrazolooxazolyl, furopyridyl, thienoimidazolyi, thienopyridjd, 
dithiadiazaindanyl, thienoftiranyl, oxathiolopyrrolyl, benzoselenophenyl, selenopyridyl, 
benzoselenol, selenopyridyl and cydopentadienopyridyl. These heterocyclic groups are 
preferably optionalfy substituted by lower alkyi and/or oxo. 

Of the above-mentioned compounds, preferably exemplified is a compound of the 
formula (I) wherein R 1 is an alkyi, an alkenyi, a phenyl(lower)alkenyl, a quinolyl, a 
phenyl optionally substituted by a substituent selected from the group consisting of 
nitro, alkyi and alkenyi, or a thienyl optionally substituted by halogen; A is a 
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heterocyclic group selected from the group consisting of 2,3<iihydrobenziniidazofyl, 
imidazopyrazolyi, imidazopyridyl, pyrrolopyridyi, pyrazolopyridyl, benzotriazolyl, 
indolizinyl, indazolyl, quinolyl, dihydroquinoxalinyl, tetrahydnxjuinaxalin^, 
dihydroquinazolinyi, teti^ydroquinazolinyl, benzofuranyl, benzothiophenyi and 
thienoimidazolyi, said heterocyclic group being optionally substituted by alkyi or axo; X 
is a lower alkylene, an oxa(loweijalkylene or an axa; and R 2 is a phenyl optionally 
substituted by a substituent selected from the group consisting of alkyl, alkenyl, alkynyl, 
lower alkanoyl, lower alkoxy, phenyl, imidazo^d(lower)alkyl, piperidinyl-(lower)alkyl, 
halogen, amino, lower alkanoylamino, mono(lowerjalkylamino, di(lower)alkylamino, N- 
(lower)all<yl-N-(loweijalkanqylarnino, N-(lower)all<^-N-ben2pylamino, lower 
alkylsulfonylamino, phenyl(lower)alkylamino, phenyl-sulfonylamino, benzqylamino, 
lower alkylsulfonyl, lower alkylsulfinyl, lower alkylthio, cyano, carboxy, lower 
alkoxycarbonyl, cyclo(lowerjalkyloxycarbonyl, mono(lower)-alkylcarbamoyl, nitro, 
halo(loweijalkyl, phenyl(lower)alkyl, phenyl(loweij alkenyl, phenyl(lower)alkoxy, (N- 
pyridyl-N-(lower)alkyiaxriino) (lower)alkoxy, cyclo(lower)alkyl(lower)alkoxy, 
(^do(lower)alkyl(lower)alkyl, phenoxy(loweijalkyl, lower all^lsulfonyloxy(lower)alkyl, 
hydroxy(lower) alkyl, di(lower)a!kylamino-{loweij alkyl, phenyl(loweijalkoxy(lower)alkyl, 
phenylthio(lower)alkyl, thienyl(lower)-alkoxy, pyridyioxy(lower)alkyl, 
phenyl(lowei)alkylthio, phenylureido, lower alkoxy(lower)alkaxy, phenyi(lower)alkynyi, 
dioxothiazolidyiidene(lower)alkyl and thienyi optionally substituted by halogen; a 
naphthyl optionally substituted by halogen; a 4-phenyiphenyl substituted by halogen; a 
thienyi optionally substituted by halogen; a benzothienyl optionally substituted by 
halogen; a quinolyl optionally substituted by halogen; or a benzooxolanyl optionally 
substituted by halogen. 

Of the above-mentioned compounds, preferred is a compound of the formula (I) 
wherein R*is an alkyl, an alkenyl, a phenyi(lowei}alkenyi, a phenyl optionally 
substituted by a substituent selected from the group consisting of alkyl and alkenyl or a 
thienyi optionally substituted by halogen; A is a heterocyclic group selected from the 
group consisting of 3H-imidazo[4,5-b]pyridyl, pyrazolo[l,5-a]pyridyi, indolizinyl, 1H- 
indazolyl, benzo[b]furanyl and benzo[b]thiophenyl, said heterocyclic group being 
optionally substituted by one or two alkyl; X is an alkylene; and R 2 is a phenyl optionally 
substituted by a substituent selected from the group consisting of alkyl, lower alkoxy, 
phenyl, halogen, di(lower)alkyiamino, lower alkylthio, lower alkoxycarbonyl, nitro, 
halo(lower)alkyi, phmyl(lower)alkyi, phenyl(lower)alkenyl, phenyl(lower)alkoxy, 
cydo(lower)alkyl(lower)alkoxy, phenoxy(lower)alkyi, phen^(lower)alkQxy(loweijalkyl and 
thienyi optionally substituted by halogen; a naphthyl optionally substituted by halogen; 
or a 4-phenyiphenyl substituted by halogen. 
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Of the above-mentioned compounds, preferred is a sulfonamide compound (I) 
wherein A is a 3H-imidazo[4,5-b]pyridyi, a lH-indazolyl or a benzo[b]furanyl, these 
heterocyclic groups being optionally substituted by alkyl; and R 2 is a phenyl substituted 
by halogen, said phenyl being optionally substituted by a substituent selected from the 
group consisting of alkyl, alkenyl, alkynyl, lower alkoxy, phenyl, halogen, 
di(lower)alkylamino, lower alkylthio, lower alkoxycarbonyl, nitro, halo(lower)alkyl, 
phenyl(lower)alkyl, phenyl(lower)alkenyl, phenyi(lower)alkoxy, 
cyclo(lower)alkyl(lower)alkoxy, phenoxy(lower)alkyi, phenyi(lower)alkoxy(loweij alkyl, 
phenyl(lower)alkynyl and thienyl optionally substituted by halogen, or a naphthyl 
substituted by halogen, or a salt thereof. Above all, a sulfonamide compound (I) 
wherein A is 3H-imidazo[4,5-b]pyridyl substituted by one or two lower alkyl, 1H- 
indazolyl substituted by one lower alkyl or benzo[b]furanyi substituted by one lower 
alkyl is preferable. 

Particularly preferable groups are as follows. 
R 1 : phenyl, 2-nitrophenyl, o- or p-tolyl, n-pentenyi, n-butyl, n-pentyl, n-hexyi, thienyl, 
8-quinolyl, (E)-2-phenylethenyi, 4-pentenyl, 4-vinylphenyl, 5-chlorothiophen-2-yl, 5- 
bromothiophen-2-yl, 4-ethylphenyi, 
X : methylene, -OCH 2 -, oxa 

R 2 : 2,4niichlorophenyi, 2-chlorophenyl, 4-bromo-2-chlorophenyi, 2,4-dichloix>-5- 
fluorophenyl, 3,4-dichlorophenyl, 2,3-dichlorophenyl, 2,5-dichlorophenyl, 2-bromo-4- 
chlorophenyl, 4-chlon>2-methoxyphenyl, 4-chloro-2-methylphenyl, 4-phenyl-phenyl, 
2-cWoro-4-phenylphenyl, 1 -bromo-2 -naphthyl, 3-chlorobenzo[b]thiophen-2-yl, 2- 
c±ilon>-4-(thiophen-2-yl)phenyl, 2H±doro-4-(5<±dorothiophen-2-yl)phenyl, 2-chloro-4- 
ethyiphenyl, 2-<±don>^-vinylphenyl, 2-chloro-4-methylphenyl, 2-chloro-4-(n- 
pentyljphenyi, 2-chloro-4--(i-butyl)phenyl, 2-chloro-4-(cydohexylmethyl)phenyl, (E)-2- 
chloro-4-(2-phenylethenyl)phenyl, 4-benzyioxy-2-chlorophenyl, 2-chlon>4- 
methoxyphenyl, 2-<±doro^-isopropoxyphenyi, 2-chlon>4-(n-butD5^)phenyl, 2-chlon>4- 
((cyclohexylmethyl)oxy)phenyl, 2K±Qoro-4-((2-(N-methyl-N-(2-pyridinyl)- 
amino)ethyl)oxy)phenyi, 2-chlon>4-(methylthio)phenyl, 2-chloro-4-(methylsulfinyl)- 
phenyl, 2-chlon>4-(methanesulfonyl)phenyl, 4-(benzylamino)-2-chlorophen>d, 4-(n- 
butyiamino)-2n±Llorophenyl, 2K±iloro^(N,NHiimetiiylamino)phen 4-acetylamino-2- 
chlorophenyl, 2K:Uoro^(met±ianesulfonylarnino)phen^ 2-c±don>4-nitrophenyi, 2- 
chdoro-4-formylphenyl, 2-chloro-4-[(2,4-dioxo- 1 ,3-thiazoKdin-5-ylidene)methyl]-phenyl, 
2-chloro-4-fluorophenyl, 2,4,6-trichlorophenyl, 2,3,4-trichlorophenyl, 2-chloro-4- 
iodophenyl, 2,5-dichlorothiophen-3-yl, 2K±doro^,5-(methylenediox^-phenyl, 2- 
chloroquinolin-3-yl, 2K±don>4-(trifluoromethyl)phenyl, 2-chloro-4-cyanophenyi, 2- 
chloro-4-(2-phenylethyl)phenyl, 2-<±doro-4-aminophenyl, 2-chloro-4- 
(hydroxymethyljphenyl, 4H^baxy-2-chlorophenyl, 2-chloro-4-((methane- 
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sulfonyio^)methyl)phenyi, 2^iiloro^-((phenyloj^)methyl)phenyl, 2-chlon>-4- 
(ethoxycarbonyl)phenyl, 2-chloixHl--(methyicarbamoyl)phenyl, 2-chloro-4-(dimethyl- 
aminomethyijphenyl, 2<±doro^((irrddazol-l-yl)methyl)phenyl, 2<±doro-4-({piperidin-l- 
yl)methyl)phenyl, 2K±doro^-(phenylthiomethyl)phenyl, 4-((ben2yloxy) -methyl) -2- 
chlorophenyl, 4-(benzimidazol-2-yl)-2<Worophenyl, 4-( l-methylbenz-imidazol-2-yl)-2- 
chlorophenyl, l-ethylbenzimidazol-2-y^ 2-cWon>^(n-pentanet±iio)-phenyl, 4- 
(benzylthio)-2-cWorophenyl, 2H±doro^-((3-pyrid>do^)met±iyl)phenyi, 2-chlon>4- 
ethylthiophenyl, 4-(N-butyiylamino)-2<Worophenyl, 4-(N-benzoylamino)-2- 
chlorophenyl, 4-(N-benzoyl-N-methylamm^ 4-(N-butyiyl-N-methyl- 
amino)-2-chlorophenyl, 2K±don>4-(N-(n-pentyl)aniino)phenyi, 2K±iloro-4-(N-methyl-N- 
(n-pentyl)amino)phenyi, 4-(N-benzenesulfonylamm^ 2-chloro-4- 
(isopropo^lcarbonyl)phenyl, 2-cWon>4-(cydohe^loxycarbon3d)phenyl, 2-chloro-4-(3- 
phenylureido)phenyl, 2<±doro^-propoxyphenyi, 2-diloro-4-(n-pento^)phenyl, 2- 
chloro-4-ethoxyphenyl, 2K±doro^-(2-me1hoxyetho^phenyl, 2-chlon>4-[(thiophen-2- 
yl)methyloKy]phenyi, 2-cWoro-4-[(thiophen-3^ 2-chloro-4- 
phenylethynyiphenyi, 2-cWoro^-(cydopentylmethylox^phenyl, 2-chloro-4-(l- 
hexynyl)phenyl, 2-chlon>4-hexylphenyl, 2Hdiloro-4-piperidinophenyl, 2-chloro-4- 
moipholinophenyi, 2-chloro^-(hexamethyleneimin 2K±doro-4-pyrrolidino- 
phenyl, 2^hlon>4-(4-me1hyipiperazin-l-3d)phen3d 

A : 4H-imidazo[l,2-b]pyra2»lyl, 3H-thieno[2,3-d]imidazolyl, lH-thieno[2,3-d]imidazolyl, 
imidazo[l,2-a]pyridyl, lH-pyrrolo[3,2-b]pyridyl, 2^nlihydrobenzo-[d]imidazol3d, 1H- 
indazolyl, indolizinyl, benzotriazolyl, lH-imidazo[4,5-b]pyridyl, 3H-imidazo[4,5-b]pyridyl, 
pyrazolo[l,5-a]pyridyi, benzo[b]furanyl, benzo[b]thiophenyi, 3 ,4-dihydixxiuinazolinyl, 
l,2Kiihydrtxiuinoxalinyl, 1^3,4-tetrahydroquinoxaliny^ quinolyl, 1,2,3,4- 
tetrahydixxjuinazolinyi, 1 ,4-dihydrtxjiiinazolinyl, 2H-indazolyl 
Substitutent of A : methyl, ethyl, n-propyl,oxo 

Preferred objective compounds (I) are as follows. 
•3-(3,4-di<±doroben^)-2-m 
•3-(2,3-dichloroben2yl)-2-m^ 
•3-(2,5-dic±lorobenzyl)-2-m 

• 3-(2 ,4-dichlorobenzyl) -2-methyl-5-(n-pentanesulf^ 1 ,5- 
ajpyridine 

•3-(2,4-dic±doroben2yi^ 

• 1 -(2 ,4niicWoroben2yl)-2-m 
•7-n-butonesulfonyk^^ 

• l-(2,4-cUcWorobenzyi)-2-m 

• 2-me1hyl-7-(n-penlBnesulfonyl(^rbamq>4) - 1 -(4-phenyiben2yl)indolizine 

• 6-(n-pentenesiilfonylcarbamoyl) -4-(4-phenylben2yl)quinoline 
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•3-(2,4^iichloroben2yl)-2-^ 
bjpyridine 

•5-(n-butanesulfonylcarba^ 
b]pyridine 

•5-benzenesulfonylcaibamoyl-3-(^^ 
bjpyridine 

•3-(2H±doix>^-phenylberizy^ 

imidazo[4,5-b]pyridine 

•3-(l-bromo-2-naphthyl)m 

imidazo[4,5-b]pyridine 

•2-methyl-5-(n-pentanesulfo^ 

b]pyridine 

• 3- (4-bromo-2<±dorobenzyl)-2-m ,5- 
bjpyridine 

•3-(4-bromc>2H±doroben2yl)-5-(n-butenesulfo 
bjpyridine 

•5-(benzenesulfonyicarbamo^ 
b]pyridine 

•3-(2-bromc>4<±doroben2yl)^ 
bjpyridine 

•5-(benzenesulfonyl<^bamoy^ 
bjpyridine 

• 3-(2-bromo-4<±doro^ 
bjpyridine 

• 3-(2 /4^cMoroben2yl)-2-m 

• 3-(2 ,4niicMoroben2yl)-2-mefo^ 

• 3-(2 ,4<li<±dorobenzyl)^ 
•3-(2/Wichloroben^ 
irxudazo[4,5-b]pyridine 

• 2-^yl-7-methyl-5-(n-pentanesulfo 
bjpyridine 

•3-(2,4<UcMoroben2yi)-2-me1hyl-5-(benz 

•3-(2,4<lichloroben2yl)-2-^ 

. 3-(4-phenylbenzyl)-2-meth^ 

•3-(2H±dorobenzyl)-2-meth^ 

.3-(4-bromc>2-chloiT)bei^^ 

benzo[b]thiophene 
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•3-(2/»-dicWon>5-fluorober^ 

benzo[b]thiophene 

•3-((3<Worobenzo[b]thio^ 

carbamqyl)benzo[b]thiophene 

•3-(l-bromonaphthalen-2-yl)m 

carbamoyl)benzo[b]thiophene 

• 1 -(2 ,4^1i(±dorobenzyi)-2^ lH-thieno[2,3- 
d]imidazole 

• 3-(2 ,4-dichlorobenzyi) -2 -me1hyl-5-(n-pent^esulfonylcarbamoyi) -3H-thieno[2 ,3- 
d]imidazole 

• 1 -(2 ,4-dichloroberi2yi) -2 -me1hyl^-(n-pent^esulfonyl(^bamoyi) - lH-imidazo[4,5- 
b]pyridine 

•3-(2,4-dichloroben^ 
•3-(2/WicMorobenzyi)-2-m 

• 3-(4<±doro-2-metho^ben^ -3H- 
imidazo[4,5-b]pyridine 

•3-(4-chlon>2-methylte^ 
imidazo[4,5-b]pyridine 

• 5-benzenesulfonyl(^rbamoyl-3-(4K±doro-2-m ,5- 
b]pyridine 

•5-benzenesulfonylcar^ 
b]pyridine 

•5-(n-butanesulfonylcart^^ 
b]pyridine 

•3-(2,4KUchloroben2yi)-2-methyl-5^ 1-n 
•5-(benzenesulfonyl^ 

• 2-(2 ,4^cWorobenzyl)-3,5<iimethyi-7-( 1-n-pentanesulfonyic^b^ 
•7-(ben2£nesulfonyl<^bam^ 
•2-methyl-5-(l-n-pentanesulfo^^ 

• 5-( 1 -benzenesulfonylcarbamoyl) -2-methyl-3-(4-phenylbenzyl)benzo[b]fl^ 
•5-(l-n4)utonesulfonyk^ 

• 3-(2 ,4-dichlorobenzyl)-5-( 1 -n-hexanesulfonylcaibam^ 

• 3-(2,4^cHoroberizyi)-2-m 

• 3-(2,4nlichlorobenz>d)-2-ethyi-5-( 1 -n-pentanesulfonylcar^^ 

• 5-(benzenesulfonylcarba^ 
•3-(2,4^cMorobenzyi)-2-^ 
•3-(2,4Klichloroben2y^^ 

• 3-(2 ,4-dichlorobenz>4) -5-( 1 -n-pentanesulfonylcarbamoyl) -2-propylbenzo[b]furan 
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•5-(benzenesulfonyk^bamoy 

• 3-(2 ,4-dic±Jorobenz>4) -5-etiiyi-(2-nitiT^ 
propylben2X)[b]fUran 
•3-(2,4Kii(±rioroberx^ 
•3-(2,4Kiichlorobenzyl)-2-m 

• 2-(2 ,4nlicWoroben2yl)-3-ethyl-7-( 1 -n-pentanesulfonylcarbam^ 
•7-(benzenesulfonyicarbam^ 
•6-(l-n4}Utanesulfonyi^ 

• l-(2,4Kiichlorobenzyl)-3-methyl-6-( 1 -pentenesulfonylcarbamoyl)- lH-indazole 

• 6-(benzenesulfonylcarbamq^)- 1 -{2 ,4-dichlorobenzyl)-3-metliyl- lH-indazole 

• (E)- l-(2/Miichloroben2y^^^ 1H- 
indazole 

• 6-( 1 -n-butanesulfonylcarbamqyl)- 1 -(2 ,4niidilorobenzyl)benzotriazole 
•6-(l-n-butanesulfonylcarbamqyl)- 1 -(2 ,4Kiichlorobenzyi)-3-methyl-- lH-indazole 

• 7-( 1 -n-butanesulfonylcarbampyl)- 1 -(2 ,4-dichloroben2yl)-3-et±iyl-4(3H) -quinazolinone 
7-( 1-n-butanesulfonylcarbam^ l-metliyl-4(3H)-quinazolinone 

• 7-( 1 -n-butanesulfonyicarbamoyi)-3-(2 ,4Kii(±doroben^)^(3H)-quinazolinone 
•7-(l-n-butanesulfonyk^ 

• 6-( 1 -n-butanesulfonylcarbamqyi)-3-{2 ,4-dichlorobenzyi)-3 ,4-dihydn>2- 
methylquinazoline -hydrochloride 

• 1 -(2 ,4^(^oroberi2yl)-2-met±iyl-7-( 1 -n-pentenesulfonylraitempyy -4( 1H)- 
quinazolinone 

•7-(benzenesulfonylcarbamoyl)- l-(2,4^iichlorobenzyi)-2-methyl-4( lHJ^uinazolinone 

• 1 -(2,4-dichlorobenzyl)- 1 ,4-dihydn>2-methyl-7-( 1-n-pentanesulfonyl- 
carbamoyl)quinazoline ■ hydrochloride 

• 7-( 1 -n-butanesulfonyicarbamoyi)- 1 -(2,4-dichlorobenzyl)-3-methyl-2( lH)Kjuinoxalinone 
•7-(l-n-bu1anesuta 

quinoxalinedione 

. 4-(2 ,4-dichlorobenzyl) -5-ethyi-3-( 1 -n-pentanesulfonylcarbamoyl)imidazo[ 1 ,2-b]pyrazole 

•3-(2,4Kli<^oroberizyl)-2-m 

ajpyridine 

•6-(n-pentanesulfonyl<^^ 

• 6-(n-pentBnesulfonylcait)amoyl) ^-(4-phenylben2yla^)qiunoline 

• 3-(2 ,4-dichlorobenzyi) -2-ethyI-5-(((E) -pentene- 1 -sulfonyl)carbamoyi)ben2o[b]ftiran 

• 1 -(2 ,4-dicMorobenzyi) -3-ethyl-6-( 1 -n-pentenesulfonyicarbamqyl)- 1 H-indazole 

• 6-(benzenesulfonylcarbamq>4) - 1 -(2 ,4-dichlorobenz>d)-3-ethyl- 1 H-indazole 

• 6-(benzenesulfonyi<^bamo 1 ,2-a]pyridine 
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b ^^^p h en-2-y»^^ 
iniidaM4^lPyri*« ^^i-pentanesutfonylcart^amoyll-lH-indazole 

indaZ0 ' e _ n i ^tM-«-([4-methyIbenzene)su!foisrlcarbamP)rl)-lH- 

. i-(2-diloro4-phcnylbenzyI|-3-mctliyl-t> n j 

indazole ^ntene-l-sulfonyllcarbam^-benzolblfuran 
^El^-chloro^-phenylbenzyi^-rnethyl-S-ltZ pWe 
■^^-^f^V^Z ^^^te^-^methyibenzdb^ 



•(E)- 

benzo[b]furan 



•3-(2,4-dicMorober^ 

imidazo[4,5-b]pyridine 

•3-(2,4niichloroberi2^ 

imidazo[4,5-b]Ryridine 

•(E)-3-(2,4<iic±doro 

imidazo[4,5-b]pyridine 

• 5-((5^WorotWophen-2-yl)sulfonylcaibam 
imidazo[4,5-b]pyridine 

• 5-((5-bromothiophen-2-yi) sulfonylcarbamqyl)-3-(2 ,4nlichlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine 

•(E)-3-(4-bromCH2-<±dorote 
imidazo[4,5-b]pyridine 

•3-(4-brom(>2K±dorobenzyl)-2-methyl-5-[(4-vm 

irnidazo[4,5-b]pyridine 
•3-(2K±doro^-phenylben^^ 

imidazo[4,5-b]pyridine 

• (E) -3 -(2K±iloro-4-phenylbenzyi) -2-methyl-5~[(2-phen3detiienyl) sulfonylcarbamoyl] -3H- 
imida2o[4,5-b]pyridine 

•3-(2K±don>^-phenylben^ 
3H-imidazo[4,5-b]pyridine 
•3-(2KWoro^-phenylbenzyl)-2-me1±iyl-5-[(4-me 
imidazo[4,5-b]pyridine 

•5-[(5-bromo1±dophen-2-yl)sulfonylcarbamoyl]- 
3H-imidazo[4,5-b]pyridine 

• 3-(2<±doro^-phenylben2yl)-5-[(4^tiiy 
imidazo[4,5-b]pyridine 
•5-(benzenesulfonylcar^^ 
imidazo[4,5-b]pyridine 

• 5-(benzenesulfonylc^ 
3H-imidazo[4,5-b]pyridine 

• 3-(2<±doro^^l±iylbeii2yl)-2-methyl--5-( 1 -pentBnesulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine 

•5-(ben2Enesulfonyicarba^ 
b]pyridine 

• 3-(2K±iloix>^^tiiylbei^ 
imidazo[4,5-b]pyridine 
•(E)-3-(2K±doro-4^1hylben^l)-2-meth^ 
imidazo[4,5-b]pyridine 
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• 5-(benzenesulfonyIcarbam^ 
b]pyridine 

• 5-(benzenesulfonyl^ 
b]pyridine 

•5-(benzenesulfonyl<^bam^ 
imidazo[4,5-b]pyridine 

• 5-(ben2^nesulfonylc^ba -2-me1±Lyi-3H-imidazo[4,5- 
b]pyridine 

• 5-(benzenesulfonyicarba^ 
imidazo[4,5-b]pyridine 

• (E)-5-(benzenesulfonylcarbamqy^ 
imidazo[4,5--b]pyridine 
•5-(benzenesulfonylcarbamo>d)-3-(4-ben2y 
imidazo[4,5-b]pyridine 
•5-(benzenesulfonyl^ 

b]pyridine 

• 5-(benzenesulfonyl<^bamoyl)<3^ 
imidazo[4 ,5-b]pyridine 
•5-(benzenesulfonylcarbam^^ 
imidazo[4 ,5-b]pyridine 

• 5-(benzenesulfonyl(^ba^ 
3H-imidazo[4,5-b]pyridine 
•5-(benzenesulfonyicar^ 
ethyi)axy)ben2yl)-2-me^ 

• 5-(benzenesulfonylcar^ -2-methyl-3H- 
imidazo[4,5-b]pyiidine 

•5-(benzenesulfonylcarbam^^^ 
irnidazo[4,5-b]pyridine 

• 5-(benzenesulfonylcarb^^ 
imidazo[4,5-b]pyridine 

•5-(benzenesulfonylca^ 
imidazo[4,5-b]pyridine 
•5-(benzenesulfonylc^bam^ 
imidazo[4,5-b]pyridine 
•5-(benzenesulfonyicar^^ 
imidazo[4,5-b]pyridine 
•3-(4-(acetemide)-2K±iloroben2yl)-5-(benzen 
imidazo[4,5-b]pyridine 
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•5-(benzenesulfonylcarb^ 
3H-irnidazo[4,5-b]pyridine 
•5-(ben2«nesulfonyicarb^ 
b]pyridine 

•5-(benzenesulfonyl(^bam^ 
b]pyridine 

• 5-(benzenesulfonylcarb^ 1 ,3-thiazolidin-5- 
yMene)methyl]ben2yl]-2-methyl-3H-in^ 

•5-(benzenesulfonyi^ 
bjpyridine 

•5-(berLZEnesulfonyk^te 
b]pyridine 

•5-(benzenesulfonylcarbamoyl)-2-methyl-3-(^ 
b]pyridine 

•5-(benzenesulfonylcarbam^ 
imidazo[4,5-b]pyridine 
•5-(benzenesulfonylc^ 
b]pyridine 

• 5-(benzenesulfonyl(^bam^ 
imidazo[4,5-b]pyridine 

• 5-(benzenesulfonylcarbamoyi)-3-(2<W 
imidazo[4,5-b]pyridine 

• 5-(benzenesulfonylcar^^ 
imidazo[4,5-b]pyridine 
•5-(benzenesulfonylcarbam^ 
imidazo[4,5-b]pyridine 
•3-[2<±doro^-(1xifluo 
iirddazo[4,5-b]pyridine 
•3-[2KWon>4-(trifluoro 
carbamoyl]-3H-imidazo[4,5-b]pyridine 
•5-(benzenesulfonylcart^^ 
imidazo[4,5-b]pyridine 

■ 3-( 1 -bromonaphthalen-2-ylmethyl) -2 ,7niime1hyl-5-(pentBnesulfonyic^ -3H- 
imidazo[4,5-b]pyridine 

• 5-(benzenesulfonjdcarbamoyl)-3-( 1 -bromonaphthalen-2-yto 
imidazo[4,5--b]pyridine 

• (E)-3-( 1 -bromonaphthalen-2-ylme^ 
sulfonyicarbamoyl)-3H-imidazo[4,5-b]pyridm 
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•3-(l-bromonaphthalen-2-ylm^ 

c^bamoyl)-3H-imidazo[4,5-b]pyridine 

•3-(14)romonaphth^^^ 

carbamoyl)-3H-imidazo[4,5-b]pyridine 

•3-(14)romonapht±iate^ 

yl)sulfonyicarbamqyl)-3H-imidazo[4,5-b]pyri 

• 3-(4-bromo-2-chlorobenzyl)-2 ,7-dimethyl-5-( 1 -pentanesulfonylcarbamqyl) -3H- 
imidazo[4,5-b]pyridine 

•3-(4-bromo-2H±dorote^ 
imidazo[4,5-b]pyridine 

• {E)-3-(4-bromcH2K±dorobenzyl)-2,7-dimeth^ 
3H-imidazo[4,5-b]pyridine 
•3-(44>romo-2^Worote^ 
dimethyi-3H-imidazo[4,5-b]pyridm 

• 3-(4-brorno-2-chloroberi2yl)-2 ,7Kiime1±iyl-5- [(4-vinylbenzene) sulfonyicarbamq>4]-3H- 
iinidazo[4,5-b]pyridine 

■3-(4-bromo-2<Woroben2y^ 
dimeth3d-3H-imidazo[4,5-b]Ryridme 

• 5-(benzenesulfonyi(^bamoyl)-3-(2-cW 
bjpyridine 

•3-(2K±don>^-nitrote^ 
imidazo[4,5-b]pyridine 

• (E)-3-(2K±doro^rd1roben2yl)-2,^ 
imidazo[4 ,5-b]pyridine 

• 3-(2K^orT>^-nitro^ 
imidazo[4,5-b]pyridine 
•5-(benzenesulfonyica^^ 
b]pyridine 

• (E)-3-(2K^on>4-(trifluo 
sulfonyicarbamqyl)-3H-imidazo[4,5-b]pyridine 
•3-(2H±doro^-(trifluoromet±iyl)ben2yl)-2 
3H-imidazo[4,5-b]pyridine 
•3-(2-cWoro4-(trifluoro^ 
methyl-3H-imidazo[4,5-b]Ryridine 

• 5-((5-bromothiophen-2-yi)sulfonylcarbamoyl)^ 
methyl-3H-iiradazo[4,5-b]pyridine 

• 5-(benzenesulfonyic^ 
[b]thiophene 
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.S-tbemenesufcnylcartwro^l-SK*-!^^^ ^ 

iniidazol4,5-blP!yridine ixv _^,. 9 methv i_5-((4-metiiylbenzene)- 

sulfo ^car^)-3H-^4^^e 
. 3 -(2-chlc«>4-(E)-(2-phen^ then y , ) benZyl) * 115 

carbarnpy^-memyi-SH-irnidazol^S-ypyntee ^^^^ ^^fl^. 
.5.,(5-bn™othioph^^^^ 

3H-imidazol4,5-b]pyridine 



•3-(2K±doro^-(2-p^ 

sulfonylcarbamoyl)-3H^ 

•3-(2K±iloix>4-(2-phenylethyl)benzyi) 

methyl-3H-imidazo[4,5-b]pyridine 

• 5-((5-bromothiophen-2-yl) sulfonyl<^bamoyl)-3-(2K±^^ 

methyl-3H-imidazo[4,5-b]pyridine 

■ 3-(2-cWoro-4-(2 -phenylethyl)benzyl) -2-methyl-5-( 1 -pentenesvilfonylcarbamoyl)-3H- 

imidazo[4,5-b]pyridine 

•3-(4-ben2yloxy-2n^oroben^ 

imidazo[4,5-b]pyridine 

•3-(4-ben2ylo^-2K^orobenzyl)-2-methyl-5-((4-v^ 

imidazo[4,5-b]pyridine 

•3-(4Jberxzylo^-2K±doi^^ 

3H-imidazo[4,5-b]pyridine 

•3-(4-beixzyloxy-2K±doro^ 

3H-imidazo[4,5-b]Ryridine 

•3-(4-benzylo^-2K±dorobenzyl)-5-((5-bromothioph 

3H-imidazo[4,5-b]pyridine 

•3-(4-ben2yloxy-2<Morober^ 

imidazo[4,5-b]pyridine 

•3-(2<±dorc>4-((<^dohexylm^^ 

sulfonylcarbamay^ 

•3-(2K±Qoir>4-((cydohe^ta 

sulfonyicarbamoy^ 

•3-(2^±ilon>4-((<^dohe^ 

sulfonyicarbamayl)-3H-imidazo[4,5-b]pyridm 

•3-(2H±doro^-((cydohe^^ 

yl)sulfonylcarbamqyl)-2-^ 

•5-((5-bromothiophen-2-yl)s^ 

o^)benzyl)-2-methyK3H-^ 

•3-(2K±don>^-((cydohexy^ 

carbamcyl)-3H-imidazo[4,5-b]pyridin^ 

•3-(2H±dorcH^-(met±iyllJiio)benzyi)-2-m 

3H-imidazo[4,5-b]pyridine 

•3-(2-chloro^-(met^ 

imidazo[4,5-b]pyridine 

•3-(2^oro^-(methyittao^ 

sulfonyicarbamcy^ 
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•3-(2<3ilon>4-(meth^ 
methyl-3H-imidazo[4,5-b]pyridine 

methyl-3H-inridazo[4,5-b]pyridine 

•3-(2K±doixH^-(methylthio)benzyl)-2-m 

iirddazo[4,5-b]Ryridine 

•3-(2K±doro^-(etho^(^bonyl)ben2yl)-2 

sulfonylcarbamoyl)-3H^ 

•3-(2n±don>^-(et±LO^ 

sulfonyicarbamcyl)-3 

•3-(2H^oro^-(etho^car^ 

sulfonyicarbamoyl)-3H-imidazo[4,5-b]pyridin 

•3-(2K±doit>^-(et±io^car^ 

melJiyl-3H-iirdda2»[4,5-b]pyridine 

•5-((5-bromo1±uophen-2->i)sulfonylcarbam 

methyl-3H-imida2»[4,5-b]pyridine 

•3-(2<±doro^-(etho^^ 

imida2o[4,5-b]pyridine 

•3-(2<±doitH4-((phenyl<^ 

sulfonylc^bamqyl]-3H-imidazo[4,5-b]pyri 

•3-(2H±doro^-((phenylc^ 

sulfony!carbamcyl]-3H-^ 

•3-(2K±ioro^-((phenylc^ 

sulfonyicarbamoyl]-3H-imidazo[4,5-b]pyri 

•3-(2-chlorch4-((phenylc^ 

c^bamcyl]-2-methyi-3H-^ 

•5-[(5-bromothiophen-2-yl)sulfonylcarbam^ 

ben^l)-2-methyl-3H-imidazo[4,5-b]pyridine 

•3-(2KWoro^-((phenylo^ 

3H-imidazo[4,5-b]pyridine 

•3-[2K±dom^-(dimethylaraino 

sulfonyicarbamc^^ 

•3-[2niilon>^-((imidazol- l-yl)methyl)be 

sulfonylcarbam^ 

• 3-[2K±doro-4-((piperidin- 1 -yi)methyl)ben2yi]-2-me^^ 
sulfonyicarbamoyl]-3H-imidazo[4,5-b]pyridine 
•3-[2<±doro^-{phenylthiomethyl)benz^ 
sulfonjdcarbamcyl]-3H-imidazo[4,5-b]pyridm 

32 



•3-(4-((ben2ylaxy)methyl)-^ 
sulfonyl(^bamoyl]-3H-imidazo[4,5-b]pyridm 
•3^4-(benzimidazol-2-yl)-^ 
sulfonylcarbamcyl]-3H^^ 

• 2-methyl-5-[(4-methyl^^ 
chlorobenzyl]-3H-irm^ 

•3-[( l^thylben2dmidazol-2-yl)me1±iyl]-2-m 

sulfonylc^bamoyl]-3H-imidazo[4,5-b]pyrid^ 

•3-(2K±doro^-(thiophen^ 

imidazo[4,5-b]pyridine 

•3-(2n±don>4-(ttaophen-2-yl)be^ 

sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyric^ 

•3-(2K±doro^-(1hiophen-2-yl)benzyl)-5 

methyl-3H-imida2X)[4,5-b]pyridine 

•5^(5-bromo1±nophen-2-yl)s^ 

methyl-3H-imidazo[4,5-b]pyridine 

•3-(2K±ilon>4-(thioph^^ 

sulfonylcarbamcyl]-^ 

•3-(2-cWoirH4--(tWophen-2-yl)ben2yl)-2-m 

3H-iirddazo[4,5-b]pyridine 

•3-(2K±doro^-(5K±dorotMophen-2-yl)benz^ 

carbamoyl)-3H-imidazo[4 ,5-b] pyridine 

•3-(2K±don>4-(5<±dorotMop 

sulfon3dcarbamoyl]-3H-iirddazo[4,5-b]pyri 

• 3-(2-chlon>^^5H^oroihiophen-2-yl)te 
yl)sulfonylcarbamc^ 

• 5^(5-bromotWophen-2-yl)suto^ 
yl)ben2yl)-2-methyi-3H-imidazo[4,5-b]pyri 
•3-(2KM>n>4-(5K±iloro^ 
sulfonyicarbamcyl]-3H^ 
•3-(2n^on>4-(5H^orothio^ 
sulfonjdc^bamoyl]-3H-imidazo[4,5-b]pyridin^ 

• 3-(2-chloro-4-phenylbenzyl) -2 ,7-dimethyl-5-( 1 -pentanesulfonylcarbamo^d) -3H- 
imidazo[4,5-b]pyridine 

• 3-(2-chlon>4-phenylbenzyl) -5-[(5<±dorotWophen-2-yi^^ ,7- 
dimethj4-3H-imidazo[4,5-b]pyridine 
•5-[(5-bromotJiiophen-2-yi)sulfonylcarbamoyl]^ 
dimethyl-3H-iirridaz^ 
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•3-(2KWoro^-phenylbenzyl)^ 

imidaz»l4,5-b]pyridine 

•3-[2<hlon>^thiophen-2-yl)Den2^^ 

imidazo[4,5-b]pyridine 

•3-[2^on>4-(thiophen-2-yl)be^^ 

sulfonylc^bamGyl]-3H-imidazo[4,5-b]pyridine 

♦5-[(5-bromothiophen-2-yl)sulfony^^ 

dimethyl-3H-imida2io[4,5-b]pyridine 

•3-[2KWoro^-(tWophen-2-yl)ben2yl^ 

sulfonylcarbamoyl]-3H-iniidazo[4,5-b]pyridine 

•3-[2^on>^-(thiophen-2-yl)1xff^ 

sulfonylcarbamcyl]-3H-imidazo[4,5-b]pyridine 

•3-[2^orcMH5<Worothiophen-2-yl)^^ 

carbamcyl)-3H-iraidazo[4,5-b]pyridine 

•3-[2^aro^5<Worothiophen-2-yl^ 

sulfonylcarbamoyl]-3H-irnidazo[4,5-b]pyridine 

•5-[(543romot±uophen-2-yl)sulfonylc^ 

yl)ber^l]-2J-dimethyl-3H-imidazo[4,5-b]pyridine 

•3-[2KMoro^-(5^orotWophen-2-yl^^^ 

phenylethenyl)sulfonyl<^bamoyl]-3H-irmdazo[4,5-b]pyridm 

•3-[2K±don>4^5-cWorotWophen-2^ 

sulfonylc^bamoyl]-3H-imidaz»[4,5-b]pyridine 

•3-[2K±Joro^(n-pentanetWo)benzyl]-2-methyl-5-[(4-meth 

sulfonyicarbamayl]-3H-imidazo[4,5-b]pyridine 

•3-[4-(ben2yltluo)-2K±doro]ben^ 

3H-imidazo[4,5-b]pyridine 

•3-(2^on>^((3-pyridylaxy)methyl)ber»2yl)-2-methyl-5-[(4-m 

sulfonylcarbamoyl]-3H-iniidazo[4,5-b]pyridine 

•3-(2^oro^^thyltWoben^l)-2-methyl-5-[(4-methylb^ 

imidazo[4,5-b]pyridine 

•3-(4-(N-butyiylarrimo)-2^oi^^ 

sulfonylcarbamqyl)-3H-imidazo[4,5-b]pyridine 

•3_(4_(N-benzoylanTino)-2K±don)ben^l)-2-methyl-5-( 

sulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine 

.3-(4-(N-benzoyl-N-memyIai^ 

siilfonylcarbamcyl)-3H-imidazo[4,5-b]pyridine 

•5-(benzenesulfonylcarbam^ 

b]pyridine sodium salt 
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•5-[(4-vmylbenzene)s^ 

imidazo[4,5-b]pyridine sodium salt 

•5_[(5_bromo1±uophen-2-yl)sulfonylcarbam 

3H-imidazo[4,5-b]pyridine sodium salt 

•3_(4_bromcH2-<±doroben^ 

imidazo[4,5-b]pyridine sodium salt 

.3-(4-(N-butyiyi-N-melJiylamino)-2KW 

sulfonylcarbamoyl)-3H-im^ 

•3-(2K±rioiXH4-(N-(n-pen^ 

sulfonylcarbamoyl)-3H-i^^ 

•3-(2K±riorcH4-(N-methyl-N-(n^ 

sulfonyk^bamoyl)-3H-^ 

•3-(4-(N-benzenesulfonylarr^ 

sulfonylcarbamoyl)-3H-iirddazo[4,5-b]pyri^ 

•3-(2K±doro^-(isopropoxylcar^ 

sulfon3dcarbamoyl)-3H-imidazo[4,5-b]p5^dine 

•3-(2<±doro^-(<^cloh 

sulfonyicarbamoyl)-^ 

• 3-(2<±don>^-(3-phenyl^ sulfonyl- 
<^bamqyl)-3H-imidazo[4,5-b]pyridine 

• 3- [2<±doro^-propo>^ben2yl]-2-methyl-5 sulfonylcarbampyl]-3H- 
imidazo[4,5-b]pyridine 

•3^2-cWorc>4-(n-pent^^ 

3H-imidazo[4,5-b]pyridine 

•3-(2KWoro-4^tho^ben^ 

irnidazo[4,5-b]pyridine 

•3-[2K±Qon>^(2-metho^etho^)benzyl)-2 

sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridm 

•342<±doro^-[(tWophm^ 

sulfonyicarbamcyl]-3^ 

•342-chloro^[(thioph^ 

sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridm 

•3-(2K±dorcH*-phenylethynyl)ben^ 

sulfonyl(^bamcyl]-3H-imida2X)[4,5-b]pyri 

■342H±doiTH4-(cydopen^ 

sulfonyl(^bamqyl]-3H-iiradazo[4,5-b]pyri 

•3-(2H±doro^-phenyle^^ 

inudazo[4,5-b]pyridine 
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•3-(2-cWoro^-(l-hej^y^ 
imidazo[4,5-b]pyridine 

• 3- (2 KWon>^-(cydohexy^ -2 J-dimethyi-5-(( 1 -pentanesulfonyl- 
carbamoyl)-3H-imidazo[4,5-b]pyridine 

•3-(2K±doro^-(cycto^ 

sulfonylcarbamoyl]-3H^ 

•3-(2K±don>4^tfiylbe^^ 

imidazo[4,5-b]pyridine 

•3-(2<±Qoix>4^t±Lylben^ 

imidazo[4 ,5-b]pyridine 

■3-(2-cWoro^-(tiiflu^ 

3H-imidazo[4,5-b]pyridine 

•3-(2K±dorxH*-(tiiQuoromethyl)ber^ 

sulfonylcarbamoyl]-3H-iirddazo[4,5-b]pyri 

• 3-(2H±dom^^lJioxybenzy^ -2,7-dimethyl-5-( 1 -pentanesulfonyicarbamoyl]-3H- 
imidazo[4,5-b]pyridine 

•3-(2H^oro^^thoayte^ 

imidazo[4,5-b]pyridine 

•3-(2,4^iicMoroben^ 

•5-((5-bixmottaophen-2-yl)s^^ 

methylbenzo[b]furan 

• 5-((5<±ilorotWophen-2-yl)sulfonylcarbam 
methylbenzo[b]furan 
•3-(2n±don>^-phenylben^ 
imidazo[4,5-b]pyridine 
•2-(2<±doro^-phenylbe 
•3-(2K±doro^4iexylben2yl^^^ 
imidazo[4,5-b]pyridine 

• 3-(2K±don>^-piperidinoben2yl)-2 ,7^iimeth>d-5-((4-methylbenzene) sulfonyl-carbamoy^- 
3H-imidazo[4,5-b]pyridine 

•3-(2-chlon>4-moipholin^^ 
carbamoyl)-3H-imidazo[4,5-b]pyridine 
•3-(2-chlon>^-(hexamethylene^ 
sulfonyicarbamoyl)-3H-imidazo[4,5-b]pyri 

• 3-(2-cWon>4-( 1 -pyrrolidinyl)ben2yl)-2 ,7^iimethyi-5-((4-niethyIbenzene)- 
sulfonyicBrbamoyl)-3H-imidazo[4,5-b]pyridine 
•3-(2K^on>4-(4-methylpiperazin- l-yl)ben^ 
sulfon>4carbamoyl)-3H-imidazo[4,5-b]pyridm 
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•3-(2^±don>4-methylthiobe^ 
carbamcyl]-3H-imidazo[4,5-b]p5ridine 
•3-(2<hloro^-methylthi^^ 
imidazo[4,5-b]pyridine 

The methods for producing the objective compound (I) are described in detail in the 
following. 
Production Method 1: 

The objective compound (I) and a salt thereof can be produced by reacting 
compound (II) or a salt thereof with compound (III) or a reactive derivative thereof at its 
carboxy group or a salt thereof. 

The compound (II), compound (HI) and reactive derivative at carboxyl group thereof 
are exemplified by those shown with regard to compound (I). 

Preferable reactive derivative at carboxy of compound (HI) is acid halide, acid 
anhydride such as intramolecular acid anhydride, intermolecular acid anhydride and 
mixed acid anhydride, active amide, active ester and the like. Preferable examples 
thereof include acid chloride, acid azide, mixed acid anhydride with acid such as 
substituted phosphoric acid (e.g., dialkylphosphinic acid, phenylphosphonic acid, 
diphenylphosphinic acid, diben2yiphosphinic acid and halogenated phosphoric acid), 
dialklphosphinic acid, sulfurous acid, thiosulfuric arid, sulfuric acid, sulfonic acid (e.g., 
methanesulfonic arid), aliphatic carboxylic arid (e.g., acetic arid, propionic arid, butyric 
arid, isobutyric arid, pivalic arid, pentanoic arid, isopentanoic arid, 2-ethyIbutyric arid 
and trichloroacetic arid), aromatic carbaxylic acid (e.g., benzoic arid), and the like; 
symmetric arid anhydride; active amide with imidazole, 4-substituted imidazole, 
dimethyipyrazole, triazole or tetrazole; active ester (e.g., cyanomethyl ester, 
methoxymethyi ester, dimethyliminomethyl [(CH 3 ) 2 N*=CH-] ester, vinyl ester, propargyi 
ester, p-nitrophenyl ester, 2,4-dinitrophenyi ester, trichlorophenyl ester, 
pentachlorophenyl ester, mesylphenyi ester, phenylazophenyi ester, phenylthio ester, p- 
nitrophenyithio ester, p-cresylthio ester, csrboxymethylthio ester, pyranyl ester, pyridyl 
ester, piperidyl ester and 8-quinolylthio ester); esters with N-hydroxy compound (e.g., 
N,NKiime1hylhydro^lamine, l-hydroxy-2-lH-pyridone, N-hydroxysu<xinintide and 1- 
hydroxy- lH-benzotriazole); and the like. These reactive derivatives can be appropriately 
selected according to the kind of compound (HI) to be used. 

The reaction generally proceeds in a conventional solvent such as water, alcohol 
(e.g., methanol and ethanol), acetone, dioxane, acetonitrile, chloroform, methylene 
chloride, ethylene chloride, tetrahydrofuran, ethyl acetate, N,N<iimethytformamide and 
pyridine, or in a solvent which does not adversely affect the reaction. These 
conventional solvents may be used alone or in combination. 

When compound (HI) is used in the form of a free arid or a salt thereof in this 
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reaction, the reaction is preferably carried out in a conventional condensing agent such 
as N,Nkiicydohe^lcarbodiimide, Nn^ydohe^l-N-moipholm^ N- 
cyclohexyl-N -(4-diethylaminocydoh^ N,N , ndiethylcait)CKliimide, N,N - 

diisopropyic^bodiirnide, N-ethyl-N -(3Kiimethylammo-pro N,N- 
carbonjdbis(2-melJiylirrdda2ole), pentemelhyleneketen-NKydohe^lirrm 
diphenjdketen-N<ydohe^limine, ethoxyacetylene, 1 -alkoxy- 1 -chloroethylene, trialkyi 
phosphite, ethyl polyphosphorate, isopropyl polyphosphorate, phosphorous oxychloride 
(phosphoryi chloride), phosphorous trichloride, diphenyiphosphoiyl azide, diphenyl 
chlorophosphate, diphenyiphosphinic acid chloride, thionyl chloride, oxalyl chloride, 
lower alkyl haloformate (e.g., methyl chloroformate and isopropyl chloroformate), 
triphenylphosphine, 2-ethyl-7-hydraxybenzoisoxazolium salt, intramolecular salt of 2- 
ethyl-5-(m-sulfophenyl)isoxazolium hydroxide, l-(pK±dorobenzensulfonyio^)-^iJon> 
IH-benzotriazole, and so-called Vilsmeier reagent(prepared from N,N- 
dimethylformamide with thionyl chloride, phosgene, trichloromethyl chloroformate, or 
phosphoryi chloride, and so on.), and the like. 

The reaction can be carried out in the presence of an inorganic or organic base 
such as alkali metal bicarbonate, tri(lower)alkylamine, pyridine, 4-dimethyl- 
aminopyridine, N-(lower)alkylmorpholine, N,N<ii{lcwer)alk>daniline (e.g., N,N- 
dimethyianiline), N ,N-di(lowerj alkylbenzyiamine, and the like. 

The reaction temperature is not particularly limited, and the reaction is generally 
carried out from under cooling to heating. 
Production Method 2: 

Hie objective compound (1-2) and a salt thereof can be prepared by reducing 
compound (1-1) or a salt thereof. 

The method for producing objective compound (1-2) by reduction includes chemical 
reduction and catalytic reduction. 

The preferable reducing agent used in the chemical reduction is, for example, metal 
such as tin, zinc and iron, or a combination of a metal compound, such as chromium 
chloride and chromium acetate, and an organic acid or inorganic acid such as formic 
acid, acetic acid, propionic acid, trifluoroacetic acid, p-toluenesulfonic acid, hydrochloric 
acid and hydrobromic acid. 

The preferable reducing agent used in the catalytic reduction is, for example, 
platinum catalyst such as platinum plate, platinum sponge, platinum black, platinum 
colloid, platinum oxide and platinum wire, palladium catalyst such as palladium 
sponge, palladium black, palladium oxide, palladium-carbon, palladium colloid, 
palladium-barium sulfate and palladium-barium carbonate, nickel catalyst such as 
reduced nickel and Raney-nickel, cobalt catalyst such as reduced cobalt and Raney 
cobalt, iron catalyst such as reduced iron and Raney iron, copper catalyst such as 
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reduced copper, Raney copper and UUmann copper, and the like. 

The redurion is generally carried out in a conventional solvent that does not 
adversely influence the reaction, such as water, methanol, ethanol, propanol and N,N- 
dimethyiformamide, or a mixed solvent thereof. When the above-mentioned acid to be 
used for the chemical reduction is liquid, it can be used as a solvent 

The preferable solvent to be used for the catalytic reduction includes, besides the 
above-mentioned solvents, other conventional solvents such as diethyl ether, dioxane 
and tetrahydrofuran and mixtures thereof. 

The reaction temperature of the reduction is not particularly limited, and the 
reaction is generally carried out from under cooling to heating. 
Production Method 3: 

The objective compound (1-4) and a salt thereof can be produced by oxidizing 
compound (1-3) or a salt thereof. 

When objective compound (1-4) is produced by oxidation, an oxidizing agent such 
as sodium chlorite, chromic anhydride and potassium permanganate, and a solvent 
such as water and acetone are used. The reaction temperature is not particularly 
limited, and the reaction is generally carried out from under cooling to heating . 
Production Method 4: 

The objective compound (1-6) and a salt thereof can be produced by acylation of 
compound (1-5) or a salt thereof. 

When objective compound (1-6) is to be obtained by acylation, compound (1-5) 
having tenninal hydroxy is reacted with an acylating agent Examples of the acylating 
agent include lower alkanesulfonyl halide (e.g., methanesulfonyl chloride) and lower 
alkanesulfonic anhydride (e.g., methanesulfonic anhydride). The solvent may be 
dichloromethane, tetrahydrofuran and the like, and the reaction proceeds from under 
from ice-cooling to heating. 
Production Method 5: 

The objective compound (1-7) and a salt thereof can be produced by introducing an 
aiyloxy group into compound (1-6) or a salt thereof. For the introduction of the aryloxy 
group, compound (1-6) having terminal acyioxy(lower)alkyl is reacted with hydroxyaryl 
compound (e.g., phenol) in the presence of a base such as sodium hydride. As the 
solvent, N,N-dimethylformamide, tetrahydrofuran and the like can be used, and the 
reaction proceeds from under ice-cooling to heating. 
Production Method 6: 

Hie objective compound (1-8) and a salt thereof can be produced by introducing a 
carboxy-protecting group into compound (1-4) or a reactive derivative thereof. 

The carboxy-protecting group can be introduced by, for example, reacting 
compound (1-4) having terminal carboxyi or a reactive derivative thereof with an alkyl 
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alcx)hol such as ethanol. As the solvent, N,N-dimethyiformamide, dichloromethane and 
the like can be used, and the reaction proceeds from under ice-cooling to heating. 

The preferable reactive derivative at carboxy includes acid halide, acid anhydride, 
active amide, active ester and the like. Preferable examples thereof are acid chrolide, 
acid azide, mixed acid anhydride with acid such as substituted phosphoric acid (e.g., 
dialkyl phosphoric acid, phenylphosphonic acid, diphenyi-phosphinic acid, 
dibenzylphosphinic acid and halogenated phosphoric acid), dialkiyphosphinic acid, 
sulfiirous acid, thiosulluric acid, sulfuric acid, sulfonic acid (e.g., methanesulfonic acid), 
aliphatic carboxylic acid (e.g., acetic acid, propionic acid, butyric acid, isobutyric acid, 
pivalic acid, pentanoic acid, isopentanoic acid, 2-ethyibutyric acid and trichloroacetic 
acid), aromatic carboxylic acid (e.g., benzoic acid), and the like; symmetric acid 
anhydride; active amide with imidazole, 4- substituted imidazole, dimethylpyrazole, 
triazole or tetrazole; active ester (e.g., cyanomethyi ester, methoxymethyl ester, 
dimethyliminomethyl [(CH3) 2 N*=CH-] ester, vinyl ester, propaigyl ester, p-nitrophenyl 
ester, 2,4-diititrophenyl ester, trichlorophenyl ester, pentachlorophenyl ester, 
mesyiphenyi ester, phenylazophenyl ester, phenylthio ester, p-nitrophenylthio ester, p- 
cresylthio ester, cait)OxyaTLethylthio ester, pyranyl ester, pyridyl ester, piperidyl ester and 
8-quinolyl ester, esters with N-hydroxy compound (e.g., N,NHaimethylhydra^lamine, 1- 
hydroxy-2-lH-pyridone, N-hydix»cysucciniirdde, N-hydroxyphthalimide and 1-hydroxy- 
1 H-benzotriazole) , and the like. These reactive derivatives can be selected according to 
the kind of compound to be used. 
Production Method 7: 

The objective compound (1-9) and a salt thereof can be produced by introducing a 
carboxy-protecting group into compound (1-4) or a salt thereof. 

When compound (1-4) is reacted with alkyiamine such as methylamine and 
ethyiamine, this compound is amidated. The solvent to be used is, for example, 
teti^ydrofuran, dichloromethane, N,NKiimethylformamide and the like, and the 
reaction proceeds from under ice-cooling to heating. 
Production Method 8: 

The objective compound (I- 11) and a salt thereof can be produced by adding a 
heterocyclic group containing nitrogen to compound (I- 10) or a salt thereof. 

This reaction is preferably carried out in the presence of a base such as sodium 
tert-butylate and the above-mentioned inorganic or oiganic base. The reaction is 
preferably carried out in the presence of a catalyst such as tris(dibenzylideneacetone)- 
dipalladium(0), (E)-(+)-BINAP [2^-bis(diphen>d-phosphino)-l,l -binaphthyl] and the like. 

While the reaction temperature is not particularly limited, the reaction is carried out 
from room temperature to heating, and the reaction can be also carried out in the 
presence of a solvent such as toluene, which does not adversely affect the reaction. 
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The above-mentioned compounds can be purified as necessary according to a 
conventional method for purifying an organic compound, such as recrystallization, 
column chromatography, thin-layer chromatography, high performance liquid 
chromatography and the like. The compound can be identified by NMR spectrometry 
analysis, mass spectrometry: analysis, IR spectrometric analysis, elemental analysis, 
melting point measurement and the like. 

The compound of the present invention may have one or more chiral centers and 
includes enantiomers and diastereomers. Some compounds having alkenyl may be 
present as a cis or trans isomer. The present invention encompasses such mixtures 
and respective isomers. 

The inventive compound and a salt thereof may be in the form of a solvate, which is 
also encompassed in the present invention. The solvate is preferably exemplified by 
hydrate and ethanolate. 

The pharmaceutical data of compound (I) are shown in the following to 
demonstrate the utility of the objective compound (I). 
Experimental Example 1 

(blood sugar level depressing activity in dd/db mice) 
Test compound 
compound A 

3-(2^-EticMorobenzyi)-2-m 
(compound of Example 30-1) 

Test animal 

Female C57BL / KsJ-dbm dtH- /db+, C57BL/KsJ-dbm +m/+m (Jackson 
Laboratory mice (5 weeks old) were purchased and subjected to the test after 2-3 weeks 
of acclimating period. 

Drug administration 

The test drug was mixed with a powder diet (CE-2, Clea Japan, Inc.) in a mortar. In 
the case of administration in 100 mg/kg, the mixing proportion of the test drug to the 
diet was 0. 1%, in the case of 30 mg/kg, the proportion was 0.03% and in the case of 10 
mg/kg, the proportion was 0.0 1%. The diet was changed twice a week. The amount of 
the diet given and the amount left were recorded and the diet intake was calculated by 
determining the difference. 
Test schedule 

The female db /db mice were grouped according to body weight, blood sugar level 
and triglyceride concentration in blood. Then, the drug-mixed diet was given for 14 
days, during which period the mice were 8 to 10 weeks of age. At day 7 and day Win 
the morning, blood was taken from supraorbital plexus venosus using a heparinized 
glass capillary tube (Chase Heparinized capillary tube), and centrifuged to give plasma 
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fractions. The blood sugar value, triglyceride concentration in plasma and insulin 
concentration in plasma were measured at day 0 and day 14, and blood sugar value 
and triglyceride concentration in blood were measured at day 7. Body weight was 
measured at day 0, day 7 and day 14. After final blood sampling, the mice were 
slaughtered with C0 2 gas. 

Measurement method 

Blood sugar value was measured using 10-15 jul\ of plasma and in accord with 
glucose oxidase method (glucose CE-test Waco, Waco Pure Chemicals Co., Ltd.). The 
triglyceride concentration in plasma was measured using 10-15 jul\ of plasma and in 
accord with GPO-p-chlorophenol method (triglyceride G-test Waco) or GFO-DAOS 
method (triglyceride E-test Waco). The measurement was done promptly after blood 
sampling. The insulin concentration in plasma was measured using 20 pX of plasma 
(preseivable at -20°C) and in accord with an antibody method (Fhadesef Insulin RIA kit, 
Kabi Pharmacia). 
Result 

Using the difference between db/db mice control group and +/+ mice in blood 
sugar value and triglyceride concentration in plasma as 100%, the proportion (%) of 
decrease in the blood sugar value and triglyceride concentration in plasma of the group 
administered with the test drug was determined. The results are shown in Table 1. 



Table 1 



Test compound 


Dose (mg/kg) 


Blood sugar decrease (%) 


Compound A 


10 


71 



The compound (I) of the present invention can be used for therapeutic purposes in 
the form of a pharmaceutical preparation. This pharmaceutical preparation contains 
any one of the compounds (I) as an active ingredient in admixture with a 
pharmaceutically acceptable organic or inorganic excipient which is a solid, semi-solid 
or liquid and which is suitable for oral, parenteral or external (local) administration. 
Examples of the dosage form include capsules, tablets, sugar coating tablets, granules, 
suppositories, liquid, lotion, suspension, emulsion, ointment, gel and the like. When 
desired, these preparations may contain adjuvant auxiliary, auxiliary substance, 
stabilizer, moistening agent, emulsifier, buffering agent, and other conventional 
additives. 

While the dose of the compound (I) varies depending on the age and symptom of 
patients, compound (I) is administered for the therapy of the above-mentioned diseases 
in an average single dose amount of about 0. 1 mg, 1 mg, 10 mg, 50 mg, 100 mg, 250 
mg, 500 mg or 1000 mg. In general, its daily dose is about 0. 1 mg/patient to about 
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1000 mg/ patient 

Examples 

The present invention is described in more detail by way of Preparation Examples 
and Examples. 

Preparation Example 1-1 

Methyl 3-(3,4^c±dorobenzqyl)-2-methyibenzo[b^ 

In the same manner as in Preparation Example 16-2 to be described later, the 
objective compound was obtained from methyl 2-methylbenzo[b]thiophene-5- 
carboxyiate and 3,4-dichlorobenzoyl chloride. 

x H-NMR(CDCy : 2.48(3H, s), 3.89(3H, s), 7.52-7.68(2H, m), 7.79-8.04(311, m), 8.23(1H, s) 
Mass(ESI) : m/e 377(M-H)" 
Preparation Example 1-2 

Methyl 3-(3,4-DicWorobenz^)-2-me1hylbenzo[b]thio 

To a solution of methyl 3-(3,4-dichlorobenz^ 
carboxylate (259 mg) in tetrahydrofuran (2.6 ml)-methanol (0.26 ml) was added sodium 
borohydride (36 mg) under ice-cooling, and the mixture was stirred for 10 min. 
Trifluoroacetic acid (15 ml) was placed in a different reaction vessel, and sodium 
borohydride (255 mg) was portionwise added with stirring under ice-cooling. Thereto 
was added the above-mentioned reaction mixture, and the mixture was stirred for 3 hr 
at room temperature. The reaction mixture was concentrated, diluted with water under 
ice-cooling and neutralized with a 15% aqueous sodium hydroxide solution. The 
resulting product was extracted with ethyl acetate. The obtained organic layer was 
washed with brine and dried over anhydrous magnesium sulfate. The solvent was 
evaporated to give the objective compound (224 mg) as a white powder. 
'H-NMRJCDQa) : 2.51(3H, s), 3.91(3H, s), 4.14(2H, s), 6.97(1H, dd, J=8 and 2Hz), 7.20(1H, d, 
J=2Hz), 7.31(1H, d, J=8Hz), 7.82(1H, d, J=8Hz), 7.93(1H, dd, J=8 and 2Hz), 8.18(1H, d, J=2Hz) 

Mass(ESI) : m/e 363(M-H)" 
Preparation Example 1-3 

3-(3,4-DicHorobenzyl)-2-me^ acid 

In the same manner as in Preparation Example 4-7 to be described later, the 
objective compound was obtained from methyl 3-(3,4-dichlorobenzyl)-2- 
methylbenzo[b]thiophene-5-carboxylate. 

^H-NMRpMSO-dJ : 2.56(3H, s), 4.24(2H, s), 7.10(1H, d, J=8Hz), 7.43 (1H, s), 7.51(1H, d, J=8Hz), 
7.82(1H, d, J=8Hz), 7.95(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 
Mass(ESI) : m/e349(M-H)" 
Preparation Example 2-1 

Methyl 3-(23KttcMorobenzcyl)-2-meth^ 

In the same manner as in Preparation Example 1- 1, the objective compound was 
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obtained using 2,3-dicWorobenzoyl chloride. 

! H-NMR(CDCy : 2.40(3H, s), 3.90(3H, s), 7.31-7.41(2H, m), 7.58-7.69(lH, m), 7.81(1H, d, 
J=8Hz), 8.01(1H, d, J=8Hz), 8.59(1H, s) 
Mass(ESI) : m/e 377(M-H)~ 
Preparation Example 2-2 

Methyl 3-(2,3-dicMorobenzyl)-2Htnet^^ 

In the same manner as in Preparation Example 1-2, the objective compound was 
obtained from the obtained methyl ester. 

l H-NMR(CDCy : 2.45(3H, s), 3.89(3H, s), 4.27(2H, s), 6.57(1H, d, J=8Hz), 6.97(1H, t, J=8Hz), 
7.31(1H, d, J=8Hz), 7.82(1H, d, J=8Hz), 7.94(1H, d, J=8Hz), 8.11(1H, s) 
Mass(ESI) : m/e 363{M-H)' 
Preparation Example 2-3 

3-(2,3-DicWorobenzyl)-2-methy acid 

In the same manner as in Preparation Example 1-3, the objective compound was 
obtained from the obtained methyl ester. 

x H-NMRpMSOHcy : 2.50(3H, s), 4.32(2H, s), 6.71(1H, d, J=8Hz), 7.19 (1H, t, J=8Hz), 7.51(1H, d, 

J=8Hz), 7.83(1H, d, J=8Hz), 8.01(1H, s), 8.02(1H, d, J=8Hz) 

Mass(ESI) : m/e 349(M-H)" 

Preparation Example 3-1 

Methyl 3-(2,5-dicMorobenzcyl)-2-m 

In the same manner as in Preparation Example 1-1, the objective compound was 
obtained using 2,5-dichlorobenzqyl chloride. 

^-NMRfCDCy : 2.42(3H, s), 3.90(3H, s), 7.35-7.51(3H, m), 7.81(1H, d, J=8HzJ, 8.01(1H, d, 
J=8Hz), 8.06(1H, s) 
Mass(ESI) : m/e 377(M-H)~ 
Preparation Example 3-2 

Methyl 3-(2,5-dic±doroben2yl)-2-methylbenzo[b]thiophe^ 

In the same manner as in Preparation Example 1-2, the objective compound was 
obtained from the obtained methyl ester. 

'H-NMRlCDCy : 2.48(3H, s), 3.90(3H, s), 4.21(2H, s), 6.64(1H, s), 7.11(1H, d, J=8Hz), 7.34(1H, d, 
J=8Hz), 7.83(1H, d, J=8Hz), 7.95(1H, d, J=8Hz), 8.13(1H, s) 
Mass(ESI) : m/e 363(M-H) _ 
Preparation Example 3-3 

3-(2,5-Di<±dorobenzyl)-2-meto acid 

In the same manner as in Preparation Example 1-3, the objective compound was 
obtained from the obtained methyl ester. 

X H-NMR pMSO-d*) : 2.52(3H, s), 4.28(2H, s), 6.75(1H, d, J=2Hz), 7.33 (1H, dd, J=8 and 2H^, 
7.55(1H, d, J=8Hz), 7.84{1H, d, J=8Hz), 7.89-8. 1 1(2H, m) 
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Mass(ESI) : m/e 349(M-H)* 
Preparation Example 4-1 

Ethyl N-aminoisonicotinate 2,4-dinitrophenol salt 

Ethyl isonicotinate (10.0 g) was dissolved in tetrahydrofuran (100 ml), and 0-(2,4- 
dinitrophenyl) hydroxyiamine (11.9 g) was added at room temperature, which was 
followed by refluxing under heating for 2 hr. The solvent was evaporated under 
reduced pressure, and the obtained residue was washed with diethyl ether and ethyl 
acetate to give the objective compound (10.5 g) as an amber-colored powder. 
^-NMRpMSO-dJ : 1.36(3H, t, J=6Hz), 4.40(2H, q, J=6Hz), 6.32(1H, d, J=9Hz), 7.78(1H, dd, 
J=9, 2Hz), 8.34(1H, d, J=8Hz), 8.59(1H, d, J=2Hz), 8.84{1H, d, J=8Hz) 
Preparation Example 4-2 

Diethyl 2-methylpyrazolo[ 1 ,5-a]pyridine-3,5-dicarboxylate 

Ethyl N-aminoisonicotinate 2,4-dinitrophenol salt (10.2 g) was suspended in 
ethanol (147 ml), and potassium carbonate (3.77 g) was added, which was followed by 
stirring at room temperature for 30 min. To the mixture was added ethyl acetoacetate 
(3.69 ml), and the mixture was stirred at 60°C for 5 hr with heating. The insoluble 
matter was filtered off and the filtrate was concentrated to dryness under reduced 
pressure. The residue was purified by silica gel column chromatography (eluent: 
hexane/ethyl acetate=7/ 1) to give the objective compound (2.70 g) as an amber-colored 
solid. 

^-NMRtCDda) : 1.42(3H, t, J=6Hz), 1.46(3H, t, J=6Hz), 2.70(3H, s), 4.36-4.50(4H, m), 7.46(1H, 
d, J=8Hz), 7.78(1H, dd, J=9, 2Hz), 8.43(1H, d, J=8Hz), 8.78(1H, s) 
Preparation Example 4-3 

2-Methyipyrazolo[l,5-a]pyridra acid 

A mixture of diethyl 2-methylpyrazolo[ 1 ,5-a]pyridine-3,5-dicarbox>4ate (100 mg), a 
50% aqueous sodium hydroxide solution (160 mg), water (0.5 ml) and ethanol (1.0 ml) 
was refluxed under heating for 30 min. Then, the reaction mixture was adjusted to pH 
4 under ice-cooling and stirred at the same temperature for 30 min. The precipitate 
was collected by filtration and washed with water to give the objective compound (50 
mg) as a pale-brown powder. 

l H-NMRpMSO-dJ : 2.55(3H, s), 7.43(1H, d, J=8Hz), 8.46(1H, s), 8.56 (1H, d, J=8Hz) 
Preparation Example 4-4 

2-Methyipyrazolo[ 1 ,5-a]pyridme-5-carboxyiic acid 

A mixture of 2-methyipyrazolo[l,5-a^ acid (1.39 g) and 

polyphosphoric acid (13.9 ^ was stirred at 150°C with heating for 2 hr, and ice (14 g) 
was added under ice-cooling, which was followed by shaking to give a homogeneous 
solution. The reaction mixture was adjusted to pH 4 at the same temperature and 
diluted with dichloromethane / methanol (4: 1) and water. The precipitate was collected 
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by filtration to give the objective compound (6 10 mg) as a pale-brown powder. Hie 
organic layer of the mother liquor was taken, and the aqueous layer was extracted with 
dichloromethane/ methanol (4: 1). Both organic layers were combined, dried over 
magnesium sulfate and concentrated to dryness under reduced pressure. The residue 
was washed with ether to give second crystals (200 mg) as a pale-brown powder. 
x H-NMRpMSO-<y : 2.42(3H, s), 6.67(1H, s), 7.18(1H, d, J=8Hz), 8.21 (1H, s), 8.62(1H, d, J=8Hz) 
Preparation Example 4-5 

Ethyl 2-methylpyrazolo[ 1 ,5-a]pyridine-5-carboxylate 

2-Methylpyrazolo[ 1 ,5-a]pyridine-5-carboxylic acid (723 mg) was dissolved in 10% 
sulfuric acid/ethanol (20 ml) and the mixture was refluxed under heating for 2.5 hr. 
The reaction mixture was neutralized under ice-cooling, extracted with ethyl acetate 
and dried over magnesium sulfate. The residue was concentrated to dryness under 
reduced pressure. The residue was purified by silica gel column chromatography 
(hexane /ethyl acetate=4: 1) to give the objective compound (707 mg) as a pale-brown 
powder. 

^-NMRfCDCy : 1.41(3H, t, J=7Hz), 2.52(3H, s), 4.40(2H, q, J=7Hz), 6.49(1H, s), 7.25(1H, d, 
J=8Hz), 8.19(1H, s), 8.40(1H, d, J=8Hz) 
Preparation Example 4-6 

Ethyl 3-(2,4Kiichloroben^l)-2-met±iylpyrazolo[ 1 ,5-a]pyridine-5-carboxyiate 

To absolution of trifluoroacetic acid (558 mg) and triethylsilane (1. 14 g) in dry 
dichloromethane (2.0 ml) were added ethyl 2-methylpyrazolo[ 1 ,5-a]pyridine-5- 
carboxylate (200 mg) and 2,4-dichlorobenzaldehyde (189 mg), and the mixture was 
stirred at room temperature for 3 days. To the reaction mixture was added 2,4- 
dichlorobenzaldehyde (189 mg) and the mixture was stirred at room temperature for 
one day. This step was repeated three times. The reaction mixture was diluted with 
dichloromethane and washed with a saturated aqueous sodium hydrogencarbonate 
solution. The aqueous layer was extracted with dichloromethane. The organic layers 
were combined, dried over magnesium sulfate, and concentrated to dryness under 
reduced pressure. The residue was purified by silica gel column chromatography 
(hexane/ethyi acetate=9: 1) and washed with isopropyl ether to give the objective 
compound (233 mg) as a white powder. 

^-NMRJCDCy : 1.40(3H, t, J=7Hz), 2.38(3H, s), 4.12(2H, s), 4.38(2H, q, J=7Hz), 6.84(1H, d, 
J=8Hz), 7.10(1H, d, J=8Hz), 7.27(1H, d, J=8Hz), 7.42(1H, s), 8.00(1H, s), 8.40(1H, d, J=8Hz) 
Preparation Example 4-7 

3-(2,4-Dichlorobenzyl)-2-methylpyrazolo[ 1 ,5-a]pyridine-5-carboxyiic acid 

A mixture of ethyl 3-(2,4<licWorobenzyl)-2-^ 
carboxylate (230 mg), a IN aqueous sodium hydroxide solution (2.0 ml) and ethanol 
(2.3 ml) was refluxed under heating for 25 min. The reaction mixture was adjusted to 
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anhydride ( 13.9 ml) under ice-cooling. The mixture was stirred at the same 
temperature for 10 min, and at room temperature for 1 hr. The reaction mixture was 
washed with water and a saturated aqueous sodium hydrogencarbonate solution, dried 
over sodium sulfate, and concentrated under reduced pressure to dryness to give a 
crude product of the objective compound (19.9 g) as a brown oil. 

Preparation Example S-4 

l-(2,4-Dichlorophenyl)-3-methyi-2-butenone 

To a solution of the crude product (19.9 g) of 1 -(2,4-dichlorophenyl)-3-meth>d-3- 
trifluoroacetoxybutanone in toluene (100 ml) was added 1 ,8-diazabicyclo[5,4,0]-undec- 
7-ene (4.0 ml), and the mixture was stirred at room temperature for 30 min. The 
reaction mixture was washed successively with ice-water, IN hydrochloric acid, 
saturated brine, a saturated aqueous sodium hydrogencarbonate solution and 
saturated brine, dried over magnesium sulfate, and concentrated under reduced 
pressure to dryness. The residue was purified by silica gel column chromatography 
(eluent hexane/ethyl acetate=49/ 1) to give the objective compound (12.5 g) as a pale- 
brown oil. 

^-NMRfCDCy: 2.00(3H, s), 2.24(3H, s), 6.43(1H, s), 7.29(1H, d, J=8Hz), 7.39-7.46(2H) 
Preparation Example 5-5 

(E) 4-Bromo- 1 -(2 ,4-dichlorophenyl)-3-methyl-2-butenone 

To a solution of 1 -(2 ,4-dichlorophenyl) -3-methyl-2-butenone (9.30 g) in carbon 
tetrachloride (93 ml) were added N-bromosuccinimide (7.95 g) and benzoyl peroxide 
(983 mg), and the mixture was refluxed under heating for 1 hr. The reaction mixture 
was ice-cooled and the precipitate was filtered off. The filtrate and washing solution 
were combined and washed three times with a saturated aqueous sodium 
hydrogencarbonate solution and then once with saturated brine. The organic layer was 
dried over magnesium sulfate, concentrated under reduced pressure to dryness to give 
a crude product (14.6 g) of the objective compound as a black ofl. 

Preparation Example 5-6 

(E) 1 -(2,4-DicMorophenyl)^-(4^t^^ 

The crude product of (E) 4-bromcHl-(2,4<iichlorophenyl)-3-methyl-2-butenone 
(14.6g) was dissolved in acetone (140 ml), and ethyl isonicotinate (12. 1 ml) was added. 
The mixture was refluxed under heating for 6 hr. The reaction mixture was 
concentrated under reduced pressure to dryness to give a crude product (22.0 g) of the 
objective compound as a brown solid. 
Preparation Example 5-7 
Ethyl l-(2,4^c^orobenzoyi)-2-m 

The crude product of (E) l-(2,4^cMorophenyl)^(4-eto^ 
methyl-2-butenone (22.0 g) was dissolved in ethanol (146 ml), and potassium 
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carbonate (5.61 g) was added. The mixture was refluxed under heating for 12 hr. The 
reaction mixture was partitioned between ethyl acetate and saturated brine, and the 
organic layer was dried over magnesium sulfate and concentrated under reduced 
pressure to dryness to give an amber-colored solid. The residue was pulverized in ether 
to give the objective compound (3.54 g) as a yellow powder. 

^-NMRJCDCy: 1.38(3H, t, J=6Hz), 2.16(3H, s), 4.35(2H, q, J=6Hz), 7.22(1H, s), 7.30-7.42(3H), 

7.52(1H, s), 7.97(1H, d, J=8Hz), 8.36(1H, s) 

Preparation Example 5-8 

Ethyl l-(2,4Kiic±doroben2yl)-2-m 

Ethyl 1 ~{2 ,4-dic±dorobenzcyl)-2-m (3.17 g) was 

dissolved in tetrahydrofuran (32 ml), and a 10M borane-dimethyl sulfide complex (9.5 
ml) was dnopwise added under ice-cooling. The mixture was stirred at room 
temperature for 3.5 hr, neutralized and partitioned between ethyl acetate and water. 
The organic layer was washed three times with water and then with saturated brine, 
dried over magnesium sulfate and concentrated under reduced pressure to dryness. 
The residue was purified by silica gel column chromatography (eluent: hexane/ethyi 
acetate= 19/ 1) to give the objective compound (1.81 g) asa pale-yellow oil. 
'H-NMRtCDCy: 1.38(3H, t, J=6Hz), 2.13(3H, s), 4.16(2H, s), 4.33(2H, q, J=6Hz), 6.71(1H, d, 
J=8Hz), 6.99(1H, d, J=8Hz), 7.03(1H, dd, J=8, 2Hz), 7.29(1H, s), 7.40(1H, s), 7.80(1H, d, J=8Hz), 
7.98(1H, s). 

Preparation Example 5-9 

1 -(2,4-Di<±dorobenzyl)-2-meth^ acid 

In the same manner as in Preparation Example 4-7, the objective compound (1 .63 
g) was obtained from ethyl l-(2,4niichloroben2y^^ (1.81 
g) as a yellow powder. 

^-NMRpMSO-d*): 2.10(3H, s), 4.17(2H, s), 6.84-6.91(2H), 7.28(1H, d, J=8Hz), 7.60(2H, s), 
7.93(1H, s), 8.19(1H, d, J=8Hz) 
Preparation Example 6-1 

(E)^-Methyl-2-(4-phenylphenyl)ethenylpyridine 

A mixture of 4-phenyl benzaldehyde (6.45 g), 2,4-lutidine (7.59 g) and acetic 
anhydride ( 1 0 ml) was heated at a bath temperature of 1 SOt for 12 hr, and refluxed 
under heating for 12 hr. The reaction mixture was concentrated under reduced 
pressure to dryness. The residue was purified by silica gel column chromatography 
(eluent hexane/ethyl acetate = 9/ 1-5/1) to give the objective compound (4.35 g) asa 
yellow solid. 

^NMRtCDClg): 2.38(3H, s), 6.98(1H, d, J=5Hz), 7. 12-7.28(2H), 7.34(1H, t, J=8Hz), 7.44(2H, t, J=8Hz), 
7.56-7.71C7H), 8.47(1H, d, J=5Hz) 
Preparation Example 6-2 
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(E)-2-(4-Fhenylpheny^ acid 

A mixture of (E)^-methyl-2-(4-phenylphenyl)^ (4.24 g), selenium 

dioxide (2.08 g) and pyridine (43 ml) was refluxed under heating for 24 hr. The reaction 
mixture was concentrated under reduced pressure to dryness. The residue was 
extracted with chloroform / methanol/aqueous ammonium (65:25:4). The extract was 
concentrated under reduced pressure to dryness. The residue was pulverized in ethyl 
acetate to give the objective compound (3.81 g) as a brown powder. 
1 H-NMR(DMSO-d 6 ): 7.32-7.53(4H), 7.63(1H, d, J=5Hz), 7.70-7.84(8H), 7.96(1H, s), 
8.66(lH,d, J=5Hz) 
Preparation Example 6-3 
Ethyl (E)-2-(4-phenylphenyl)ethenylp^ 

(E)-2-(4-Phenylphen>d)ethen3dpyridine^K^bo^lic acid (3.60 g) and a mixture of 
concentrated sulfuric acid/ethanol (9: 1) were refluxed under heating for 2 hr, and 
neutralized under ice-cooling. The reaction mixture was partitioned between 
dichloromethane and water, and the aqueous layer was extracted once with 
dichloromethane. The organic layers were combined, dried over magnesium sulfate 
and concentrated to dryness under reduced pressure. The residue was purified by 
silica gel column chromatography (eluent: hexane/ethyl acetate = 9/ 1-4/ 1) to give the 
objective compound (3. 14 g) as a white solid. 

^-NMRfCDCy: 1.43(3H, t, j=6Hz), 4.45(2H, q, J=6Hz), 7.22-7.50(4H), 7.60-7.79(8H), 7.97(1H, 

s), 8.74(1H, d,J=5Hz) 

Preparation Example 6-4 

Ethyl 2-(4-phenylphenyl)ethylpyridra 

A mixture of ethyl (E)-2-(4-phenylphenyl)ethenylpyri^ (1.84 g), 

10% palladium/active carbon (184 mg), dioxane (18 ml) and ethanol (9.0 ml) was 
stirred at 40°C for 5 hr under a hydrogen atmosphere at 5 atm. To this reaction 
mixture were added dioxane (9.0 ml) and ethanol (9.0 ml), and the mixture was stirred 
at 50°C for 3 hr under a hydrogen atmosphere at 5 atm. To the mixture was added 
10% palladium/active carbon ( 184 mg), and the mixture was stirred for 3 hr under the 
same conditions. The reaction mixture was filtered through Celite and washed with 
chloroform/methanol (4: 1). The filtrate and the washing were combined and 
concentrated to dryness under reduced pressure to give a crude product of the objective 
compound (1.97 g) asa pale-yellow solid. 

'H-NMRlCDOa): 1.40(3H, t, J=6Hz), 3.12(2H, m), 3.22(2H, m), 4.40(2H, q, J=6Hz), 7.22-7.36(3H), 
7.43(2H, t, J=8Hz), 7.52(2H, d, J=8Hz), 7.58(2H, d, J=8Hz), 7.67-7.72(2H), 8.72(1H, d, J=5Hz) 
Preparation Example 6-5 
Ethyl 2-methyl-l-(4-phenylberi2y^ 



50 



The crude product of ethyl 2-(4-phenylphenyl)ethy^^ (1.62 g) 

and bromoacetone (803 mg) were dissolved in acetone (32 ml). The mixture was 
refluxed under heating for 24 hr and concentrated to dryness under reduced pressure. 
The residue was dissolved in ethanol (16 ml). Sodium hydrogen-carbonate was added, 
and the mixture was refluxed under heating for 12 hr. The reaction mixture was 
diluted with ethyl acetate and washed with water. The organic layer was dried over 
magnesium sulfate and concentrated to dryness under reduced pressure. The residue 
was purified by silica gel column chromatography (eluent: hexane/ethyl acetate = 19/1) 
to give the objective compound (383 mg) as a yellow-green solid. The unreacted starting 
compound, ethyl 2-(4-phenylphenyl)^thylpyri^ (1.04 g) was 

recovered. 

^-NMRtCDCy: 1.38(3H, t, J=6Hz), 2.21(3H, s), 4.19(2H, s), 4.35(2H, q, J=6Hz), 6.98(1H, d, 
J=8Hz), 7.18-7.36(4H), 7.40(2H, t, J=8Hz), 7.48(2H, d, J=8Hz), 7.56(2H, d, J=8Hz), 7.78(1H, d, 
J=8Hz),8.12(lH,s) 
Preparation Example 6-6 

2-Methyl-l-(4-phenylbenzyl) indolizine-7-carbox>dic acid 

In the same manner as in Preparation Example 4-7, the objective compound (6 12 
mg) was obtained as a yellow powder from ethyl 2-methyl-l-(4~phenylben^l)-indolizine- 
7-carbaxylate (710 mg). 

^-NMRpMSO-cy : 2.20(3H, s), 4.16(2H, s), 6.86(1H, d, J=8Hz), 7.22(2H, d, J=8Hz), 7.33(1H, t, 
J=8Hz), 7.43(2H, t, J=8Hz), 7.52-7.64{5H), 8.06(1H, s), 8.17(1H, d, J=8Hz) 
Preparation Example 7-1 
6-(4,5-Dihydro^,4Him 

A mixture of quinoline-6-carboxylic acid (4.00 g) and thionyi chloride (10. 1 ml) was 
stirred for 3 hr at room temperature and concentrated to dryness under reduced 
pressure. To the residue were added dichloromethane (60 ml) and triethylamine (16 ml), 
and then 2-amino-2-methyipropanol (4. 12 g) with stirring in an ice bath. The reaction 
mixture was stirred for 3 hr at room temperature. Water was added to separate the 
organic layer. The aqueous layer was extracted twice with dichloromethane. The 
organic layers were combined, dried over anhydrous magnesium sulfate and 
concentrated to dryness under reduced pressure to give a pale-brown solid (5.55 g). To 
this was added thionyi chloride (16.8 ml) while stirring under cooling with ice water 
under a nitrogen atmosphere, and the mixture was starred for 3 hr at room temperature. 
The reaction mixture was concentrated to dryness under reduced pressure. Water and 
IN aqueous sodium hydroxide solution were added to basidfy and the mixture was 
extracted three times with ethyl acetate. The extract was dried over anhydrous 
magnesium sulfate and concentrated to dryness under reduced pressure. The residue 



51 



was purified by silica gel column chromatography (eluent: ethyl acetate) to give the 
objective compound (3.26 g) as a light-brown solid 

^-NMRfCDCyil^^H, s), 4.20(2H, s), 7.45(1H, dd, J= 4Hz, 8Hz), 8.11(1H, d, J= 8Hz), 8.21(1H, 

d, J= 8Hz), 8.26 (1H, d, J= 8Hz), 8.43(1H, s), 8.97 (1H, m) 

Preparation Example 7-2 

l-Ethoxyc^tx)nyi-6-(4,5K 

dihydroquinoline 

A mixture of 6-(4,5-dihydro^,4Hiimethyloxazol-2-yl)qu^ (543 mg) and ethyl 
chloroformate (0.275 ml) was stirred for 3 hr at room temperature. Trimethyi 
phosphonate (0.340 ml) was added under ice water-cooling and the mixture was stirred 
for 15 hr at room temperature. The reaction mixture was concentrated to dryness 
under reduced pressure. The residue was purified by silica gel column 
chromatography (eluent: ethyl acetate, ethyl acetate / methanol = 20/ 1) to give the 
objective compound (974 mg) as a pale-yellow oiL 

^-NMRJCDdg): 1.33(3H, t, J= 7Hz), 1.39(6H, s), 3.52(3H, d, J= 10Hz), 3.64(3H, d, J= 10Hz), 

4.12(2H, s), 4.26-4.38(2H, bi), 5.61-5.75(1H, br), 6.06-6.14(lH, m), 6.62(1H, m), 7.68(1H, s), 

7.78(1H, dd, J= 4 Hz, 8 Hz) 

Preparation Example 7-3 

l-Etho^c^bonyl-6-(4,5-dih^ 

(4-phenylben2yl)- 1 ,2-dihydroquinoline 

1 -Et±io^<^rlx)nyl^-(4 ,5niihydn>4 ,4-dimet±iyloxazol-2-yl) -2-dimethoxy- 
pho^hoiyl-l,2Kiihydroquinoline (934 mg) was dissolved in THF (10 ml), and a 1.6 M n- 
butyllithiumhexane solution (1.8 ml) was added under cooling with dry ice-acetone. 
The mixture was stirred for 1 hr at the same temperature. 4-(Iodomethyl)biphenyl (740 
mg, 2.52 mmol) was added under cooling with dry ice-acetone, and the mixture was 
stirred at -20^ for 1 hr and at CfC for 1 hr. Then, water was added, and the mixture 
was stirred for 0.5 hr at room temperature and extracted three times with ethyl acetate. 
The extract was dried over anhydrous magnesium sulfate and concentrated to dryness 
under reduced pressure. The residue was purified by silica gel column 
chromatography (eluent: ethyl acetate, ethyl acetate/methanol = 20/ 1) to give the 
objective compound (738 mg) as a yellow powder. 

^-NMRfCDCy: 1.32(3H, t, J= 7Hz), 1.38(6H, s), 3.49(3H, d, J= 10Hz), 3.61(3H, d, J= 10Hz), 
3.99(2H, bi}, 4.10(2H, m), 4.30(2H, m), 5.54-5.74(2H, bi), 7.29-7.60(10H, m), 7.84(1H, m), 
7.91(lH,s) 
MS (m/^ 575. 
Preparation Example 7-4 

6-(4,5-Dihydro-4,4-dimethyloxazol-2-yl)-4-(4-phenyl 
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A mixture of l^thoxycarbonyl^(4,5^ 
dimethoxyphosphoi7l-4~(4-^ (738 mg), ethanol (20 

ml) and IN aqueous sodium hydroxide solution (4 ml) was refluxed under heating for 2 
hr. The reaction mixture was concentrated to dryness under reduced pressure. Water 
was added and the mixture was extracted twice with ethyl acetate. The oi^anic layers 
were combined, washed once with saturated brine, dried over anhydrous magnesium 
sulfate and concentrated to dryness under reduced pressure. The residue was purified 
by silica gel column chromatography (eluent: ethyl acetate) to give the objective 
compound ( 140 mg) as a white solid. 

^-NMRPDCL,) : 1.42(6H, s), 4.18(2H, s), 4.54(2H, s), 7.18(1H, bi), 7.27-7.46(5H, m), 
7.52-7.60(4H, m), 8.16(1H, d, J=8Hz), 8.29(1H, d, J=8Hz), 8.73(1H, br), 8.83(1H, d, J= 7 Hz) 
Preparation Example 7-5 

4- (4-Phenylben2yl)quinoline^-c^rbcKylic acid 

A mixture of 6-(4,5-dihydro-4,4-dimefo^ 
(132 mg), ethanol ( 1 ml) and 3N hydrochloric acid (3 ml) was refluxed under heating for 
2 hr. Then 6N hydrochloric acid (3 ml) was added and the mixture was refluxed for 4 
hr. The mixture was basified with aqueous sodium hydroxide solution, and washed 
once with chloroform. The aqueous layer was adjusted to pH 4 with IN hydrochloric 
acid. The resulting precipitate was collected by filtration and washed with water to give 
the objective compound (87 mg) as a white powder. 

^-NMRpMSO-dJ: 4.61(2H, s), 7.30-7.50(6H, m), 7.57-7.68(4H, m), 8.12(1H, d, J= 8Hz), 
8.21(1H, d, J= 8Hz), 8.83(1H, s), 8.94 (1H, d, J= 4Hz) 
Preparation Example 8-1 
2,3-Diamino^-diloropyridine 

In the same manner as in the following Preparation Example 9-2, the objective 
compound (8.3 g) was obtained from 2-amincn6-chlon>3-nitropyridine (10.2 g) as a red- 
brown solid. 

^-NMRpMSO-dJ : 4.77(2H, br s), 5.79(2H, br s), 6.34(1H, d, J=8Hz), 6.69(1H, d, J=8Hz) 
MASS(ESI) : m/z 142(M-1) 
Preparation Example 8-2 

5- CMoro-2-methyl- lH-imidazo[4,5-b]pyridine 

In the same manner as in the following Preparation Example 9-3, the objective 
compound (6.64 g) was obtained from 2,3-diamino-6-diloropyridine (8. lg) as light 
brown crystals. 

^-NMRpMSO-dJ : 2.52(3H, s), 7.22(1H, d, J=8Hz), 7.91(1H, d, J=8Hz) 
MASS(ESI) : m/z 166(M-1) 
mp 254-25SC 
Preparation Example 8-3 
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5-Bromo-2-methyi- lH-imidazo[4,5-b]pyridine 

In the same manner as in the following Preparation Example 9-1, the objective 
compound (7.54 g) was obtained from 5<±doro-2-methyl- lH-imidazo[4,5-b]pyridine 
(6.54 g) as pale-purple crystals. 

^-NMRpMSO-dJ : 2.51(3H, s), 7.32(1H, d, J=8Hz), 7.83(1H, d, J=8Hz) 

MASS(ESI) : m/z210(M-l) 

mp 239-24 1*C 

Preparation Example 8-4 

2-Me1hyiimidazo[4,5-b]p 

To a solution of 5-bromcH2-methyl-lH-imidazo[4,5-b]pyridine (1.92 g) in N,N- 
dimethylformamide (48 ml) was added Copper (I) cyanide (2.04 g), and the mixture was 
stirred for 9 hr at 150*0. After evaporation of the solvent under reduced pressure, 
water (45 ml) and ethylenediamine (2.7 g) were added to the residue, and the mixture 
was heated at 70FC for 15 min. The solution was concentrated under reduced pressure 
and the residue was purified by a short silica gel column to give the objective compound 
(927 mg) as a brown powder. Purification by silica gel column chromatography 
(dichloromethane/methanol = 10/ 1) gave a purer compound. 
^-NMRpMSO-dJ : 2.58(3H, s), 7.76(1H, d, J=8Hz), 8.05(1H, d, J=8Hz) 
Mass(ESI) : m/e 157(M-H)" 
Preparation Example 9-1 
2-Amino-6-bromcK3-nitropyridine 

A 30% solution of hydrogen bromide in acetic acid (10 ml) was added to 2-amino-6- 
chloro-3-nitropyridine (1.0 g) at room temperature and the mixture was heated at 
lOCC. After 24 hr, a 30% solution of hydrogen bromide in acetic acid (5 ml) was added. 
After 48 hr, the reaction mixture was cooled and concentrated. The residue was 
neutralized with 28% aqueous ammonia and extracted three times with ethyl acetate. 
The organic layer was dried over anhydrous magnesium sulfate, filtered and 
concentrated. The residue was crystallized from isopropyl ether to give the objective 
compound (1.14 g) as yellow crystals. 
^-NMRpMSO-cy : 6.90(1H, d, J=8Hz), 8.25(1H, d, J=8Hz) 
MASS(ESI) : m/z217(M-l) 
Preparation Example 9-2 
2,3-Diamino-6-bromopyridine 

To a suspension of 2-amino-6-bromo-3-nitropyridine (21.8 g) in ethanol (220 ml) in 
water (22 ml) was added iron powder (39.0 g) at room temperature. Concentrated 
hydrochloric acid (0.8 ml) was added and the mixture was slowly heated with stirring to 
start the reaction. The mixture was refluxed under heating for 2 hr and the insoluble 
matter was filtered off while it was hot. The solvent was evaporated under reduced 
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pressure and water (200 ml) and active carbon were added to the remaining solid, 
which was followed by heating. The insoluble matter was filtered off while it was hot. 
Water was evaporated under reduced pressure from the filtrate to give the objective 
compound (9.00 g) as a green-brown powder. Ethanol (100 ml)-water (100 ml) was 
added to the solid from the above operation and the mixture was heated for dissolution, 
and the insoluble matter was filtered off. The solvent was evaporated under reduced 
pressure and the residue was purified by silica gel column chromatography 
(hexane/ethyl acetate = 1/3) to give the objective compound (8.25 g) as a black powder. 

^-NMRpMSO-cy : 4.78(2H, br s), 5.80(2H, br s), 6.47(1H, d, J=8Hz), 6.61(1H, d, J=8Hz) 
Mass(ESI) : m/e 188, 190 (M+Hf 
Preparation Example 9-3 
5-Bromo-2-methyi- lH-imidazo[4,5-b]pyridine 

2,3-Diamino-6-bromopyridine (8. 16 g) and triethyl orthoacetate (12.0 ml) were 
mixed in acetic acid (41 ml), and the mixture was refluxed under heating for 29 hr. The 
mixture was allowed to cool and the solvent was evaporated to give a crude product ( 1 0 
g). This was dissolved in a sufficient amount of dichloromethane. Anhydrous 
potassium carbonate and active carbon were added and the mixture was stirred at 
room temperature. The insoluble matter was filtered off and the solvent was evaporated 
to give the objective compound (7.59 g)asa pale-yellow powder. 

^-NMRpMSO-cy : 2.51(3H, s), 7.31(1H, d, J=8Hz), 7.82(1H, d, J=8Hz) 
Mass(ESI) : m/e 212, 214 (M+H) + 
Preparation Example lO-l 

3-(2,4-Di<±dorobenzyl)-2-m and l-(2,4- 

dichlorobenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5K^bonitrile 

In the same manner as in the following Preparation Example 14-2, two isomers, 3- 
(2,4Klichloroben2yI)-2-m (138 mg) and 1- 

(2,4Kiichlorobenzyi)-2-me^ (67 mg) were 

respectively obtained as pale-brown crystals from 2-methyl- lH-irnidazo[4,5-b]pyridine- 
5-carbonitrile (200 mg), 
3-(2,4-Dichlorobenzyl)-2-m 

"H-NMRfCDCy : 2.60(3H, s), 5.55(2H, s), 6.64(1H, d, J=8Hz), 7.14(1H, dd, J=8, 2Hz), 7.48(1H, br 
s), 7.65(1H, d, J=8Hz), 8.09(1H, br d, J=8Hz) 
MASS(ESI) : m/z317(M+l), mp 180-182^ 
l-(2,4-Di<±dorobenzyl)-2-m 

'H-NMRtCDCy : 2.67(3H, br s), 5.42(2H, s), 6.46(1H, d, J=8Hz), 7.18(1H, d, J=8Hz), 
7.49-7.60(3H,m) 
MASS(ESI) : m/z317(M+l) 
Preparation Example 10-2 
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3-(2,4-Di<±dorobenzyl)-2-me^ 

To a suspension of3-(2,4<IicWoroben^ 
carbonitrfle (1 13 mg) in ethanol (0.6 ml) was added a 30% aqueous sodium hydroxide 
solution (0.3 ml), and the mixture was refluxed under heating for 12 hr. After 12 hr, a 
30% aqueous sodium hydroxide solution (0.5 ml) was added and the mixture was 
refluxed under heating 3 hr. The reaction mixture was cooled, adjusted to pH 1 with 
6N hydrochloric acid, stirred for 1 hr and adjusted to pH 4 with a saturated aqueous 
sodium hydrogencarbonate solution. The precipitated crystals were collected by 
filtration to give the objective compound ( 144 mg) as colorless crystals. 
^-NMRfDMSO-cy : 2.51(3H, s), 5.60(2H, s), 6.60(1H, d, J=8Hz), 7.31(1H, br d, J=8Hz), 7.76(1H, 
br s), 8.00(1H, d, J=SHz), 8.12(1H, d, J=8H^ 
MASS(ESI) : m/z 334{M-1) 
mp >260°C 

Preparation Example 11-1 

2-Chloro-4-phenylbenzyl alcohol 

To a suspension of lithium chloride (482 mg) in anhydrous 1,4-dioxane (12 ml) 
were added 4-bromo-2-chloroben2yi alcohol (1.05 g), phenyl tributyl tin (1.74 g) and 
tet2Bkis(triphenylphosphine)palladium(0) ( 1 10 mg) under a nitrogen atmosphere, and 
the mixture was refluxed under heating. After 5 hr, the reaction mixture was cooled 
and water was added. The mixture was extracted with ethyl acetate. The organic layer 
was washed with a saturated aqueous sodium hydrogencarbonate solution and 
saturated brine, and dried over anhydrous magnesium sulfate. The filtrate was 
concentrated, and the residue was subjected to flash silica gel column chromatography 
(silica gel, 50 ml, eluent: hexane-ethyl acetate = 2-1). The eluate was washed with 
hexane to give the objective compound (220 mg) as colorless crystals. 
^-NMRtCDCy : 4.72(2H, s), 7.32-7.61(8H, m) 
mp 69-70^ 

Preparation Example 11-2 

2-Chloro-4-phenylben2yl alcohol 

To a suspension of tetrakis(1iiphenylphosphine) palladium(O) (16 mg) in toluene (1 
ml) was added 4-bromo-2-<±dorobenzyi alcohol ( 100 mg) at room temperature, and the 
mixture was stirred. After 10 min, to the reaction mixture were added a solution of 
phenylboric acid (83 mg) in ethanol (0. 1 ml) and a 2M aqueous sodium carbonate 
solution (0.9 ml), and the mixture was refluxed under heating. After 1 hr, the reaction 
mixture was cooled, ethyl acetate was added, and the mixture was filtered through 
Celite. The organic layer was washed with saturated brine and dried over anhydrous 
magnesium sulfate. The filtrate was concentrated, and the residue was subjected to 
flash silica gel column chromatography (silica gel, 40 ml, eluent: hexane-ethyi acetate = 
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3- 1) to give crude crystals. Hie crystals were washed with hexane to give the objective 
compound (76 mg) as colorless crystals. 
*H-NMR(CDCy : 4.72(2H, s), 7.32-7.61(8H, m) 
11^69-70^ 

Preparation Example 11-3 

2- Chloro- 1-methanesulfonyloxymethyM 

In the same manner as in the following Preparation Example 14-1, the objective 
compound (422 mg) was obtained from 2<±iloro-4-phenylbenzyl alcohol (305 mg) as a 
colorless oil. 

X H-NMR(CDCU : 3.05(3H, s), 5.39(2H, s), 7.34-7.60(7H, m), 7.66(1H, br s) 
Preparation Example 11-4 

3- (2-CWon>-4-phenylberi^ and 1- 
(2<hloro^-phenylben2yl)-2-methyl-lH-inxi 

In the same manner as in the following Preparation Example 14-2, 3-(2-chlon>4- 
phenylben2yl)-2-methyl-3H-i^ (163 mg) and l-(2- 

chloro-4-phenylbenzyl)-2-methyi- 1 H-imidazo[4,5-b]pyridme-5<^bonitrile ( 1 13 mg) 
were respectively obtained as pale-yellow crystals and pale-yellow amorphous from 2- 
methyl- lH-imidazo[4,5-b]pyri<^ (200 mg). 

3-(2-Chloro^-phenylberi^ 

^-NMRfCDCy : 2.62(3H, s), 5.64(2H, s), 6.74(1H, d, J=8Hz), 7.31-7.56(6H, m), 7.62-7.70(2H, 

m), 8.10(lH,brd,J=8Hz) 

MASS(ESI) : m/z 359(M+1), mp 202-205C 

l-(2-CWon>^-phenylberizyl)-2-m 

^-NMRfCDCy : 2.70(3H, brs), 5.52(2H, s), 6.60(1H, d, J=8Hz), 7.31-7.60(8H, m), 7.70(1H, br d, 
J=lHz) 

MASS(ESI) : m/z359(M+l) 
Preparation Example 11-5 

3-(2-Chlon>-4-phenylben^l^ 

In the same manner as in Preparation Example 10-2, the objective compound (168 
mg) was obtained from 3-(2-cWoro-4-phenylben^)-2^ 
b]pyridine-5-carbonitrile (159 mg) as colorless crystals. 

^-NMRpMSO-de) : 2.55(3H, s), 5.65(2H, s), 6.60(1H, d, J=8Hz), 7.33-7.55(3H, m), 7.65(2H, br 
d, J=8Hz), 7.85(1H, d, J=lHz), 8.00(1H, d, J=8Hz), 8. 1 1(1H, d, J=8Hz) 
MASS(ESI) : m/z 376(M-1) 
mp 238-243X3 
Preparation Example 12-1 
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3-(l-Bromonaphthalen-2-yl)me^ 

and 1 -( 1 -bromonaphtiialen-2-yl)me^ lH-imidazo[4,5-b]pyridine-5- 
carbonitrfle 

In the same manner as in the following Preparation Example 14-2, 3-(l- 
bromonaphthalen-2-yl)methyl-2-mefo^ ( 139 

mg) and l-( l-bromo-naphthalen-2-yl)methyl-2-methyl- lH-imidazo[4 
carbonitrfle (96 mg) were respectively obtained as pale-brown crystals and pale-brown 
amorphous from 2 -methyl- 1 H-imidazo[4,5-b]pyridm^ (200 mg). 

3-( l-Bromonaphthalen-2-yi)methyl-2-^ 

^-NMRfCDCy : 2.58(3H, s), 5.85(2H, s), 6.70(1H, d, J=8Hz), 7.58(1H, br t, J=8Hz), 
7.62-7.71(3H, m), 7.81(1H, br d, J=8Hz), 8. 10(1H, d, J=8Hz), 8.39(1H, br d, J=8Hz) 
MASS(ESI) : m/z377(M+l) 
mp215-21ffC 

1- ( l-Bromonaphthalen-2-yl)meth^ 

^-NMRtCDCy : 2.70(3H, s), 5.69(2H, s), 6.56(1H, d, J=8Hz), 7.49-7.74(5H, m), 7.82(1H, d, 

J=8Hz), 8.37(1H, d, J=8Hz) 

MASS(ESI) : m/z 377(M+1) 

Preparation Example 12-2 

3-(l-Bromonaphthalen-2-yl)mefoyL 

acid 

In the same manner as in Preparation Example 10-2, the objective compound (235 
mg) was obtained from 3-(l-bromonaphthalen-2-yl)meth^ 
b]pyridine-5-carbonitrile (138 mg) as pale-yellow crystals. 

^-NMRpMSO-cy : 2.40(3H, s), 5.80(2H, s), 6.51(1H, d, J=8Hz), 7.61(1H, br t, J=8Hz), 7.75(1H, 
br t, J=8Hz), 7.84{1H, d, J=8Hz), 8.30(1H, d, J=8Hz) 
MASS(ESI) : m/z 394(M-1) 
mp >250 < C 

Preparation Emm pie 13-1 

2- Methyi-3-(4-phenylben^ and 2-methyl-l- 
(4-phenylbenzyl)- lH-imidazo[4,5-b]pyridine-5-carbom 

In the same manner as in the following Preparation Example 14-2, 2-methyl-3-(4- 
phenylberi2yl)-3H-imidazo^ (140 mg) and 2-methyl-l-(4- 

phenylben2yl)-lH-imidazo[4,5-b]pyridine-5-c^^ (1 13 mg) were respectively 
obtained as pale-brown crystals and pale-yellow amorphous from 2-rnethyl-lH- 
imidazo[4,5-b]pyridine-5-carbonitrile (200 mg). 
2-MethyI-3-(4-phenylben2yl)-3H-^ 

1 H-NMR(CD0 3 ) : 2.65(3H, s), 5.52(2H, s), 7.22-7.59(9H, m), 7.65(1H. d, J=8Hz), 8.05(1H. d, 
J=8Hz) 

58 



MASS(ESI) : m/z 325(M+1) 
mp 225-226^ 

2-Methyi- l-(4-phenylbenzyl)- 1 H-imida2»[4,5-b]pyrid^ 

^-NMRfCDClg) :2.72(3H, br s), 5.41(2H, s), 7.10(2H. d, J=8Hz), 7.32-7.68(9H, m) 

MASS(ESI) : m/z325(M+l) 

Preparation Example 13-2 

2-Methyl-3-(4-phenylben^l)-3H-iirudazo[4 ,5-b]pyridine-5-carbox^lic acid 

In the same manner as in Preparation Example 14-2, the objective compound (133 
mg) was obtained as colorless crystals from 2-methyl-3-(4-phenylbenzyl)-3H- 
imidazo[4,5-b]pyridine-5H^boni1iile (135 mg). 

'H-NMRpMSO-de) : 2.58(3H, s), 5.61(2H, s), 7.30(2H, d, J=8Hz), 7.35 (1H, d, J=8Hz), 
7.40-7.49(2H, m), 7.59-7.68(4H, m), 8.00(1R d, J=8Hz), 8.10(1H. d, J=8Hz) 
MASS(ESI) : m/z 342(M-1) 
mp >250 t C 

Preparation Example 14-1 

4-Bromo-2-chloro- 1-methanesulfonyloKymethylbenzene 

To a solution of 4-bromo-2 -chlorabenzyl alcohol (3.56 g) and anhydrous 
triethylamine (3 ml) in anhydrous dichloromethane (36 ml) was dropwise added 
methanesulfonyl chloride ( 1 .4 ml) under a nitrogen atmosphere and ice-cooling. The 
reaction mixture was stirred for 1 hr, washed with water, a saturated aqueous sodium 
hydrogencarbonate solution and saturated brine, and dried over anhydrous 
magnesium sulfate. The filtrate was concentrated to give the objective compound (4.77 
g) as a light brown solid. 

x H-NMR(CDCl3) : 3.03(3H, s), 5.29(2H, s), 7.37(1H, d, J=8Hz), 7.47(1H, dd, J=8, 1Hz), 7.60(1H, d, 
J=lHz) 

MASS(ESI) : m/z298(M-l) 
Preparation Example 14-2 

3_(4-Bromo-2-cWorobenzyl)-2-^ and 1- 

(4-bromo-2-chloroben2yl)-2-met^^ 

To a suspension of 2-methylimidazo[4,5-b]pyridine-5-carbom (200 mg) in N,N- 
dimethylfonriamide (2 ml) was added sodium hydride (70% in mineral oil, 55 mg) under 
ice-cooling, and the mixture was stirred for 30 min. To this reaction mixture was added 
4-bromo-2-chlorobenzyl methanesulfonate (450 mg), and the mixture was stirred for 2 
hr at room temperature. The reaction mixture was poured into water and the product 
was extracted three times with ethyl acetate. The organic layers were combined and 
washed successively with water and saturated brine, dried over anhydrous magnesium 
sulfate and the solvent was evaporated. The residue was subjected to silica gel column 
chromatography (dichloromethane/ethyl acetate = 5/ 1) to give two isomers, 3-(4- 
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bromcH2H±Qoroben2yl)-2-m (Rf 0.4, 233 

mg) and l-(4-bromo-2KWoro^ 

(Rf 0. 1, 163 mg) as a white powder and a pale-yellow powder. 
3-(4-Bromo-2-c±doroben2yi)-2-^ 

^-NMRfCDCy : 2.58(3H, s), 5.52(2H, s), 6.55(1H, d, J=8Hz), 7.27(1H, dd, J=8 and 2Hz), 
7.61(1H, d, J=2Hz), 7.64(1H, d, J=8Hz), 8.06(1H, d, J=8Hz) 
Mass(ESI) : m/e 359, 361 (M-H)' 
l-(4-Bromo-2-chloroberi2y^ 

^-NMR^DCy : 2.67(3H, s), 5.39(2H, s), 6.39(1H, d, J=8Hz), 7.31(1H, dd, J=8 and 2Hz), 

7.53(2H, s), 7.65(1H, d, J=2Hz) 

Mass(ESI) : m/e 359, 361 (M-H)" 

Preparation Example 14-3 

3-(4-Bromch2K±dorob^ 

To 3-(4-bromo-2H^orobenzyl)-2-m 
(226 mg) was added 6N hydrochloric acid (2.5 ml) and the mixture was refluxed under 
heating for 1.5 hr. The reaction mixture was cooled with ice and adjusted to pH 5 with 
a IN aqueous sodium hydroxide solution. The precipitate was collected by filtration. 
This was dried under reduced pressure to give the objective compound (226 mg) as a 
white powder. 

^-NMRpMSO-de) : 2.51 (3H, s), 5.58(2H, s), 6.52(1H, d, J=8Hz), 7.43 (1H, dd, J=8 and 2Hz), 
7.85(1H, d, J=2Hz), 8.00(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Mass(ESI) : m/e 378, 380 (M-H)" 
Preparation Example 15-1 

5-Bromo-3-(2-bromo^K±doro^ and 5- 

bromo- l-(2-bromo-4H±doroberiz>d)-2-methyl- 1 H-imidazo[4 ,5-b] pyridine 

In the same manner as in Preparation Example 14-2, 5-bramo-3-(2-bromo-4- 
diloroben2yl)-2-mettiyI-3H- (2.30 g) and 5-bromo- l-(2-bromo-4- 

chlorobenzyl)-2-methyi- lH-imidazo[4,5-b]pyridine (1.32 g) were obtained as white 
powders from 5-bromo-2-methyl-lH-imidazo[4,5-b]pyridine (2. 12 g). 
5-Bromo-3-(2-bromcn4-cMoroben^^ 

^-NMRtCDCy : 2.51(3H, s), 5.49(2H, s), 6.48 (1H, d, J=8Hz), 7.16(1H, dd, J=8 and 2Hz), 
7.43(1H, d, J=8Hz), 7.65(1H, d, J=2Hz), 7.89(1H, d, J=8H2) 
Mass(ESI) : m/e 414, 416, 418 (1:2:1, M+H) + 

5-Bromo- l-(2-bromo-4-cUorobenz5d)-2-methyl- lH-imidazo[4,5-b]pyridine: 

^-NMRfCDCU : 2.62(3H, s), 5.34(2H, s), 6.37(1H, d, J=8Hz), 7.19(1H, dd, J=8 and 2Hz), 

7.29(2H, s), 7.68(1H, d, J=2Hz) 

Mass(ESI) : m/e 414, 416, 418 (1:2:1, M+H) + 

Preparation Example 15-2 
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3-(2-Bromo-4-<MorobenzyI)-2-met^^ 

In the same manner as in Preparation example 8-4, the objective compound (268 
mg) was obtained as a pale-yellow powder from 5-bromch3-(2-bromo^-chloroben2yl)-2- 
methyl-3H-imidazo[4,5-b]pyridine (2.07 g). 

1 H-NMR(CDC1 3 ) : 2.59(3H, s), 5.04(2H, s), 6.51(1H, d, J=8Hz), 7.17(1H, dd, J=8 and 2Hz), 
7.66(1H, d, J=8Hz), 7.68(1H, d, J=2Hz), 8.10(1H, d, J=8Hz) 
Mass(ESI) : m/e 361, 363 (M+H) + 
Preparation Example 15-3 

3-(2-Bromo-4H±doroben2^^ acid 

In the same manner as in Preparation Example 14-3, the objective compound (2 14 
mg) was obtained as a pale-yellow powder from 3-(2-bromo-4-chlorobenzj4)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carbord1xile (253 mg). 

1 H-NMR(DMSO-d € ) : 2.54(3H, s), 5.56(2H, s), 6.55(1H, d, J=8Hz), 7.34(1H, dd, J=8 and 2Hz), 
7.90(1H, d, J=2Hz), 8.04{1H, d, J=8Hz), 8. 18(1H, d, J=8Hz) 
Mass(ESI) : m/e 378, 380 (M-H)" 
Preparation Example 16-1 
Methyl 2-methylindolizine-6-carboxjfete 

Methyl 6-methyl-3-pyridinecarboxylate (9.83 g) and bromoacetone (11.8 g) were 
mixed in acetone (98 ml) and the mixture was refluxed under heating for 20 hr. The 
solvent was evaporated under reduced pressure and the residue was dissolved in 
methanol (98 ml). Sodium hydrogencarbonate ( 16.4 g) was added and the mixture was 
refluxed under heating for 24 hr. The reaction mixture was concentrated under 
reduced pressure, water was added and the precipitate was collected by filtration. This 
was reoystallized from hexane-ethyi acetate to give the objective compound (5.94 g) as 
a pale-yellow solid. 

x H-NMR(CDCy : 2.31(3H, s), 3.89(3H, s), 6.29(1H, s), 7.06-7.29(3H, m), 8.63(1H, s) 
Mass(ESI) : m/e 190(M+Hf 
Preparation Example 16-2 
Methyl 3-(2,4-dic±dorobenzcyl)-2-meth^ 

To a suspension of anhydrous aluminium chloride (3. 18 g) in dichloromethane (19 
ml) was added 2,4-dichlorobenzoyi chloride (2.93 g) under ice-cooling, and the mixture 
was stirred for 10 min. To this solution was added methyl 2-methylindolizine-6- 
carboxylate (1.89 g) and the mixture was stirred for 4 hr at room temperature. The 
reaction mixture was slowly poured into ice water and the resulting product was 
extracted with ethyl acetate. The organic layer was washed successively with water, a 
saturated aqueous sodium hydrogencarbonate solution and saturated brine, and dried 
over anhydrous magnesium sulfate. The solvent was evaporated and the residue was 
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purified by silica gel column chromatography (hexane/ethyl acetate = 5/ 1) to give the 
objective compound (2.39 g) as a pale-yellow solid 

x H-NMR(CDCy : 1.85(3H, s), 3.95(3H, s), 6.39(1H, s), 7.25(1H, s), 7.29(1H, d, J=8Hz), 7.37(1H, d, 
J=8Hz), 7.41-7.52(2H, m), 7.76(1H, d, J=8Hz) 
Mass(ESI) : m/e 362(M-H)" 
Preparation Example 16-3 
Methyl 3-(2/4nii<±doroben2^ 

To a solution of methyl 3-(2,4Klichlorobenzo^^ 
(2.34 g) in tetrahydrofuran (47 ml) was dropwise added a borane-dimethylsulfide 
complex (10.0 M, 6.5 ml) under ice-cooling. The mixture was stirred for 4 hr at room 
temperature. To this reaction mixture was carefully added dropwise IN hydrochloric 
acid (6.5 ml) under ice-cooling, and the mixture was stirred for 30 min at room 
temperature. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and the resulting product was extracted three times with 
ethyl acetate. The organic layers were combined, washed with saturated brine and 
dried over magnesium sulfate. The solvent was evaporated and the residue was 
purified by silica gel column chromatography (hexane/ethyl acetate = 5/ 1) to give the 
objective compound (490.4 mg) as a pale-yellow solid. 

^-NMRtCDCy : 2.27(3H, s), 3.83(3H, s), 4.28(2H, s), 6.42(1H, d, J=8Hz), 7.01(1H, dd, J=8 and 
2Hz), 7.13(1H, d, J=8Hz), 7.24(1H, s), 7.30(1H, d, J=8Hz), 7.44(1H, d, J=2Hz), 8.29(1H, s) 
Mass(ESI) : m/e 348 (M+H) + 
Preparation Example 16-4 

3-(2,4-Dichloroben2yl)-2-m acid 

In the same manner as in Preparation Example 4-7, the objective compound (487 
mg) was obtained as a yellow powder from methyl 3-(2,4-dichloroben2yl)-2- 
methylindolizine-6H^boxylate (460 mg). 

^-NMRpMSO-dJ : 2.24(3H, s), 4.38(2H, s), 6.46(1H, s), 6.58(1H, d, J=8Hz), 7.03(1H, d, J=8Hz), 
7.27(1H, dd, J=8 and 3Hz), 7.40(1H, d, J=8Hz}, 7.67(1H, d, J=3Hz), 8.33(1H, s) 
Preparation Example 17-1 
Ethyl 3-(2,4Kiichlorobenzyl)-2^th^ 

In the same manner as in Preparation Example 14-2, the objective compound (2 10 
mg) was obtained from ethyl 2^thyl-7-methyl-3H-imida 
(300 mg). 

'H-NMRfCDCy : 1.36(3H, t, J=7Hz), 1.42(3H, t, J=7Hz), 2.73(3H, s), 2.79(2H, q, J=7Hz), 
4.45(2H, q, J=7Hz), 5.61(2H, s), 6.55(1H, d, J=8Hz), 7.07(1H, dd, J=8, 1Hz), 7.45(1H, d, J=lHz), 
7.95(1H, s) 

Mass(ESI) : m/e 394(M+1) 
mp : 143-144^ 
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Preparation Example 17-2 

3_(2,4-Dichlorobenzyl)-^ 

In the same manner as in Preparation Example 4-7, the objective compound (181 
mg) was obtained from ethyl 3-(2,4<Iic±dorobenzyl)-2^th^ 
b]pyridine-5-carboxylate (200 mg). 

^-NMRfCDCy : 1.40(3H, t, J=7Hz), 2.76(3H, s), 2.87(2H, q, J=7Hz), 5.53(2H, s), 6.49(1H, d, 
J=8Hz), 7.1 1(1H, br d, J=8Hz), 7.49(1H, br s), 8.05(1H, s) 
Mass(ESI) : m/e 362{M-1) 
mp: 214-216*0 
Preparation Example 18-1 
Ethyl 2^thyl-7-met±iyl-3-(4-phenyl^ 

In the same manner as in Preparation Example 14-2, the objective compound (294 
mg) was obtained from ethyl 2-ethyl-7-methyl-3H-imidazo^ 
(292 mg). 

^-NMI^CDCy : 1.36(3H, t, J=7Hz), 1.45(3H, t, J=7Hz), 2.73(3H, s), 2.78(2H, q, J=7Hz), 4.48(2H, 
q, J=7Hz), 5.61(2H, s), 7.19-7.29(2H, m), 7.30-7.45(3H, m), 7.49-7.57(4H, m), 7.95(1H, s) 
Mass(ESI) : m/e 400(M+1) 
mp : 153-154°C 
Preparation Example 18-2 

2-Efoyl-7-methyl-3-(4-phenylbe acid 

In the same manner as in Preparation Example 4-7, the objective compound (249 
mg) was obtained from ethyl 2^thyl-7-methyl-3-(4-phenylbexiz^)-3H-imidazo[4,^ 
b]pyridine-5-carboxylate (287 mg). 

^-NMRpMSO-dJ : 1.28(3H, t, J=7Hz), 2.63(3H, s), 2.90(2H, q, J=7Hz), 5.61(2H, s), 7.24{2H, d, 
J=8Hz), 7.30-7.48(3H, m), 7.59-7.68(4H, m), 7.78(1H, s) 
Mass(ESI) : m/e 370(M-1) 
mp 171-174^ 
Preparation Example 19-1 
Methyl 3-(4-bromo-2-chlorobenz^ 

In the same manner as in Preparation Example 1-1, the objective compound (297 
mg) was obtained as pale-green crystals from methyl 2-methylben2o[b]-thiophene-5- 
carboxylate (191 mg). 

^-NMRJCDCy : 2.43(3H, s), 3.92(3H, s), 7.38(1H, d, J=8Hz), 7.56(1H, d, J=8Hz), 7.65{1H, s), 
7.80(1H, d, J=8Hz), 8.00(1H, d, J=8Hz), 8.49(1H, s) 
Preparation Example 19-2 
Methyl 3-(4-bromcn2-chloroben2yl)-2-^ 
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In the same manner as in Preparation Example 1-2, the objective compound (271 
mg) was obtained as white crystals from methyl 3-(4-bromo-2-chlorobenzqyl)-2- 
methylbenzo[b]thiophene-5-carbo^late (280 mg). 

^-NMRfCDOg) : 2.47(3H, s), 3.90(3H, s), 4.20(2H, s), 6.55(1H, d, J=8Hz), 7.14(1H, dd, J=2, 8Hz), 
7.58(1H, d, J=3Hz), 7.83(1H, d, J=8H4 7.93(1H, d, J=8Hz), 8.13(1H, s) 
Preparation Example 19-3 

3-(4-Bromcn2K±Jorobenzyl)-2-m acid 

In the same manner as in Preparation Example 4-7, the objective compound (237 
mg) was obtained as white crystals from methyl 3-(4-bromo-2-chlorobenz7l)-2- 
me1hylben2o[b]thiophene-5-carbc«ylate (255 mg). 

^-NMRpMSO-de) : 2.52(3H, s), 4.22(2H, s), 6.72(1H, d, J=8Hz), 7.39(1H, dd, J=2, 8Hz), 
7.77(1H, s), 7.82(1H, d, J=8Hz), 8.01(1H, s), 8.03(1H, d, J=8Hz) 
Preparation Example 20-1 
Methyl 3-(2,4-dicWoro-5-fluoroter^ 

In the same manner as in Preparation Example 16-2, the objective compound (34 1 
mg) was obtained as pale-green crystals from methyl 2-methylbenzo[b]-thiophene-5- 
carboxjimethylate (200 mg). 

^-NMRtCDCy : 2.47(3H, s), 3.92(3H, s), 7.32(1H, d, J=8Hz), 7.56(1H, d, J=4Hz), 7.82(1H, d, 
J=8Hz), 8.03(1H, d, J=8Hz), 8.51(1H, s) 
Preparation Example 20-2 

Mrthyl 3-(2 ,4-dic±doro-5-fluoroben^l)-2-methylbenzo[b]t^ 

In the same manner as in Preparation Example 1-2, the objective compound (307 
mg) was obtained as white crystals from methyl 3-(2 ,4-dichloro-5-fluorobenzp>4)-2- 
methylbenzo[b]tiiiophene-5-carboxylate (318 mg). 

x H-NMR(CDCy : 2.48(3H, s), 3.91(3H, s), 4.19(2H, s), 6.43(1H, d, J=8Hz), 7.50(1H, dd, J=2, 7Hz), 
7.84(1H, d, J=8Hz), 7.96(1H, dd, J=2, 8Hz), 8.10(1H, s) 
Preparation Example 20-3 
3-(2,4-Dic±doro-5-fluorobenzyty^ 

In the same manner as in Preparation Example 4-7, the objective compound (241 
mg) was obtained as white crystals from methyl 3-(2 ,4-dichloro-5-fluorobenzyl)-2- 
methylbenzo[b]thiophene-5-<^rboxylate (290 mg). 

^-NMRpMSO-dJ : 2.52(3H, s), 4.27(2H, s), 6.78(1H, d, J=9Hz), 7.84(1H, d, J=8Hz), 7.89(1H, d, 
J=7Hz), 8.03(1H, d, J=7Hz), 8.04(1H, s) 
Preparation Example 21-1 
Methyl 3-((3K±dorobenzo[b]t^ 
carboxyiate 
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In the same manner as in Preparation Example 16-2, the objective compound (389 
mg) was obtained as pale-yellow crystals from methyl 2-methylbenzo-[b]thiophene-5- 
carboxyiate (200 mg). 

*H-NMR(CDCy : 2.56(3H, s), 3.87(3H, s), 7.48-7.63(2H, m), 7.82-8.05(4H, m), 8.37(1H, s) 
Preparation Example 21-2 
Methyl 3-((3-c±dorobenzo[b]thiophen-2-yl)h^ 
5-carboxylate 

In the same manner as in the following Preparation Example 35-5, the objective 
compound (297 mg) was obtained as white crystals from methyl 3-((3-chlorobenzo- 
[b]thiophen-2-yl)<^bonyi)-2-m (380 mg). 

x H-NMR(CDCy : 2.70(3H, s), 3.91(3H, s), 6.72(1H, s), 7.32-7.43(2H, m), 7.72-7.77(3H, m), 
7.90(1H, d, J=8Hz), 8.84(1H, s) 
Preparation Example 21-3 

Methyl 3-((3-chlorobenzo[b]thiophen-2-yl)methyl)-2 
carboxyiate 

In the same manner as in the following Preparation Example 35-6, the objective 
compound (266 mg) was obtained as white crystals from methyl 3-((3-chlorobenzo- 
[b]thiophen-2-yl)hydroxymethyl)-2-methylben^ (280 mg). 

^-NMRfCDCy : 2.61(3H, s), 3.92(3H, s), 2.47(2H, s), 7.30(1H, d, J=8HzJ, 7.41(1H, t, J=8Hz), 
7.60(1H, d, J=7Hz), 7.78-7.82(2H, m), 7.94(1H, dd, J=2, 8Hz), 8.41(1H, s) 
Preparation Example 21-4 

3-((3-CWorobenzo[b]thiophen-2-yl)methyl)-2-methylte 

In the same manner as in Preparation Example 4-7, the objective compound (243 
mg) was obtained as white crystals from methyl 3-((3-chlorobenzo[b]thiophen-2- 
yl)methyl)-2-methylbenzo^ (250 mg). 

^-NMRpMSO-d*) : 2.64(3H, s), 4.57(2H, s), 7.39(1H, t, J=8Hz), 7.49(1H, t, J=8H^, 7.76(1H, d, 
J=7Hz), 7.84(1H, d, J=7Hz), 7.87(1H, d, J=7Hz), 8.02(1H, d, J=8Hz), 8.30(1H, s) 
Preparation Example 22-1 

Methyl 3-(l-bromonaphthalen-2-yl)carbonyl-2-methylbenzo[b]thioph^ 

In the same manner as in Preparation Example 16-2, the objective compound (358 
mg) was obtained as pale-green crystals from methyl 2-methylbenzo-[b]thiophene-5- 
carboxylate (200 mg). 

^-NMRJCDCy : 2.30(3H, s), 3.83(3H, s), 7.48(1H, d, J=8Hz), 7.62-7.72(2H, m), 7.80(1H, d, 
J=8Hz), 7.90-8.03(3H, m), 8.38(1H, d, J=8Hz), 8.73(1H, s) 
Preparation Example 22-2 
Methyl 3-(l-bromonaphthalen-2-yl)methy^ 
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In the same manner as in Preparation Example 1-2, the objective compound (33 1 
mg) was obtained as white crystals from methyl 3-( l-bromonaphtho-2->d)-2- 
me1hylben2o[b]thiophene-5-carbo^late (342 mg). 

^-NMRfCDCy : 2.49(3H, s), 3.85(3H, s), 4.52(2H, s), 6.84(1H, d, J=8Hz), 7.48(1H, t, J=8Hz), 
7.55-7.63(2H, m), 7.74(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 7.93(1H, d, J=8Hz), 8.23(1H, s), 
8.39(1H, d, J=8Hz) 
Preparation Example 22-3 

3- ( l-bromonaphthalen-2-yl)methyl-2-methylbenzo[b]t^ acid 

In the same manner as in Preparation Example 4-7, the objective compound (284 
mg) was obtained as white crystals from methyl 3-( l-bromonaphthalen-2-jd)methyi-2- 
methylbenzo[b]thiophene-5-carboxylate (315 mg). 

^-NMRpMSO-dc) : 2.57(3H, s), 4.53(2H, s), 6.94(1H, d, J=8Hz), 7.57(1H, t, J=7Hz), 7.70(1H, t, 
J=7Hz), 7.78(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 7.90(1H, d, J=8Hz), 8.03(1H, d, J=8Hz), 8.08(1H, 
s), 8.30(lH,d,J=8Hz) 
Preparation Example 23-1 
4,5-Dibromo-2 -methyl- 1 -(2-(trimet±iylsi]yl)eth^ 

4,5-Dibromo-2-methylimidazol (4.91 g) was dissolved in N,N-dimethyl-formamide 
(50 ml) and 60% sodium hydride (901 mg) was gradually added under ice-cooling. The 
mixture was stirred for 1 hr at room temperature, and 2-(1rimethylsi^)etliCKymethyl 
chloride (3.75 g) was gradually added dropwise under ice-cooling and the mixture was 
stirred at room temperature overnight. The solvent was evaporated under reduced 
pressure and ethyl acetate was added to the residue. The residue was washed with a 
saturated aqueous sodium hydrogencarbonate solution, and then with brine. The 
organic layer was dried over anhydrous magnesium sulfate and evaporated under 
reduced pressure to remove the solvent The residue was purified by silica gel column 
chromatography (hexane/ ethyl acetate = 3/1) to give the objective compound (7.6 g) as 
a coloiiess oil 

^-NMRfCDCy : 0.00(9H, s), 0.92(2H, t, J=8Hz), 2.47(3H, s), 3.55(2H, t, J=8Hz), 5.24(2H, s) 
Preparation Example 23-2 

4- Bromo-2-methyi- l-(2-(tiimethylsifyl)eto^ 

4,5-Dibromo-2-methyl-l-(2-(ti^ (29.2 g) was 

dissolved in tetrahydrofurane (250 ml) and a 1.63N n-butyl lithium/hexane solution 
(58. 1 ml) was dropwise added over 20 min at -55^ to The mixture was stirred 

at -60*0 for 30 min and N,N<iimethylformarnide (58 g) was dropwise added at -55t: to 
-60^, and the mixture was stirred at room temperature for 1 hr. Saturated brine was 
added and the mixture was extracted with ethyl acetate. The organic layer was dried 
over anhydrous sodium sulfate and the solvent was evaporated under reduced 
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pressure. The residue was purified by silica gel column chromatography (hexane/ethyl 
acetate=3 / 1) to give the objective compound (18.5 g) as a pale-yellow oiL 
^-NMRtCDOj) : 0.00(9H, s), 0.91(2H, t, J=8Hz), 2.52(3H, s), 3.58(2H, t, J=8Hz), 5.70(2H, s), 
9.71(1H, s) 

Preparation Example 23-3 

Ethyl 2-methyl- l-(2-(trimethylsflyl)etho5Qane11iyl)- lH-thieno[2,3-d]imidazol-5- 
carboxylate 

2. 68 M Sodium ethylate was dissolved in ethanol (50 ml) and a solution (25 ml) of 
ethyl thioglycolate in ethanol was added. Thereto was added a solution (150 ml) of 4- 
bromo-2-mettiyl-l-(2-(tri^ (3.16 g) in 

ethanol and the mixture was stirred at 80t for 2 hr. The solvent was evaporated 
under reduced pressure and water was added. The mixture was extracted twice with 
ethyl acetate. The organic layer was washed with brine and dried over anhydrous 
magnesium sulfate, and the solvent was evaporated under reduced pressure. The 
residue was obtained by silica gel column chromatography (hexane/ethyl acetate=9 / 1). 
Hexane was added to the purified product and crystals were collected by filtration to 
give the objective compound (765 mg) as pale-brown crystals. 

^-NMRfCDCy : 0.00(9H, s), 0.94(2H, t, 8Hz), 1.43(3H, t, 8Hz), 2.15(3H, s), 3.56(2H, t, 8Hz), 
4.40(2H, q, 8Hz), 5.42(2H, s), 7.64(1H, s) 
Preparation Example 23-4 

Ethyl 2-methylthieno[2 3ni]imidazol-5-carboxylate 

Ethyl 2-methyl- l-(2-(trimethylsifyl)ethoxymeth^ lH-thieno[2,3-d]imidazol-5- 
carboxylate (745 mg) was dissolved in ethanol (10ml) and 6N hydrochloric acid (10 ml) 
was added, which was followed by reflux under heating for 1 hr. A saturated aqueous 
sodium hydrogencarbonate solution was added under ice-cooling until the solution 
became weak alkaline, and the mixture was extracted with ethyl acetate. The organic 
layer was washed with a saturated aqueous sodium hydrogencarbonate solution and 
brine, and dried over anhydrous sodium sulfate. The solvent was evaporated under 
reduced pressure to give the objective compound (370 mg ) as white crystals. 
^-NMRtCDCy : 1.39(3H, t, 7Hz), 2.56(3H, s), 4.36(2H, q, 7Hz), 7.62(1H, s) 
Preparation Example 23-5 

Ethyl l-(2,4-dichlorobenzyl)-2-m and ethyl 

3-(2,4<iicWoroben2yl)-2-m 

In the same manner as in Preparation Example 14-2, ethyl 1 -(2 ,4-dichlorobenzyl)- 
2-methyi-lH-thieno[2,3-d]imida^ (340 mg) and ethyl 3-(2,4- 

dicWoroben2yl)-2-methyl-^ (168 mg) were 

obtained both as white crystals from ethyl 2-methylthieno[2 ,3]imidazol-5-rarboxylate 
(350 mg). Hie structures of the both were determined by NOE. 
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Ethyl l-(2,4Hiid^orobenzyl)-2-methyl- lH-tWeno[23Ki]imida2ol-5H^bQX7late 
^-NMRlCDCy : 1.36(3H, t, 7H2), 2.54(3H, s), 4.32(2H, q, 8Hz), 5.29(2H, s), 6.62(1H, d, 8Hz}, 7. 17(1H, 
dd, 2, 8Hz), 7.38(1H, s), 7.47(1H, d, 2Hz) 
Ethyl 3-(2,4-dicMorobenzyl)-2-meto^ 

^-NMRtCDCy : 1.36(3H, t, 8Hz), 2.60(3H, s), 4.32(2H, q, 8Hz), 5.23(2H, s), 6.97(1H, d, 8Hz), 7.29(1H, 
dd, 2, 8Hz), 7.47(1H, d, 2Hz), 7.80(1H, d, 2Hz) 
Preparation Example 23-6 

l-(2,4-Di<±dorobenzyl)-2-m acid 

In the same manner as in Preparation Example 4-7, the objective compound (151 
mg) was obtained as white crystals from ethyl l-(2,4-dichlorobenzyl)-2-methjd-lH- 
1hieno[2,3Ki]imidazol-5K^it)oxylate (170 mg) was obtained. 

^NMRpMSO-dJ : 2.48(3H, s), 5.48(2H, s), 6.97(1H, d, 8Hz), 7.44{1H, dd, 2, 8Hz), 7.50(1H, s), 
7.73(1H, d, 2Hz) 
Preparation Example 23-7 

3-(2,4-Dichlorobenzyl)-2-me1±iyi-3H-thieno[2 ,3Hd]imidazol-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound (1 12 
mg) was obtained as white crystals from ethyl 3-(2 ,4-dichlorobenzyl) -2-meth>4-3H- 
thieno[2,3-d]imidazol-5-cait)oxylate (130 mg). 

^-NMRpMSO-de) : 2.57(3H, s), 5.40(2H, s), 7.50(1H, d, 8Hz), 7.56(1H, dd, 2, 8Hz), 7.65(1H, s), 
7.77(1H, d, 2Hz) 
Preparation Example 24-1 
Ethyl 6-amino-5-nitronicotinate 

In the same manner as in Preparation Example 4-5, the objective compound (9.2 g) 
was obtained as yellow crystals from 6-amino5-nitronicotinic acid (18.2 g). 
Hi-NMR(CDCy : 1.41(3H, t, J=7Hz), 4.40(2H, q, J=7Hz), 8.95(1H, d, J=2Hz), 9.01(1H, s). 
MASS(ESI) : m/z210(M-l) 
Preparation Example 24-2 
Ethyl 5,6-diaminonicotinate 

To a suspension of ethyl 6-amino-5-nitro-5-nicotinate (500 mg) and ammonium 
chloride (50 mg) in water (0.5 ml) and ethanol (4.5 ml) was added reduced iron (496 mg) 
at SO't: and the mixture was refluxed under heating. Three hours later, reduced iron 
(200 mg) was added and the mixture was refluxed under heating for 3 hr. The reaction 
mixture was cooled, filtered through Celite and washed with chloroform. The filtrate 
was washed with water and the oiganic layer was dried over anhydrous magnesium 
sulfate, filtrated and concentrated. The residue was crystallized from isopropyl ether to 
give the objective compound (307 mg) as red-brown crystals. 

X H-NMR(CDQ3) : 1.38(3H, t, J=7Hz), 3.30(2H, br s), 4.32(2H, q, J=7Hz), 4.70(2H, br s), 7.49(1H, 
d, J=lHz), 8.37(1H, d, J=lHz) 
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MASS(ESI) : m/z 182(M+1) 
Preparation Example 24-3 

Ethyl 6-amino-5-( l-aza-2-(2,4<iic±Llorophenyl)^ 

A mixture of ethyl 5,6<Liaminonio)tinate (3. 17g), benzaldehyde (4 g) and molecular 
sieves 4A (15 g) in tetrahydrofurane (60 ml) was refluxed with heating for 2 days. The 
reaction mixture was filtrated and the residue was concentrated and crystallized from 
ethyl acetate to give the objective compound (2.89 g) as yellow crystals. 
l H-NMR(CDCy : 1.38(3H, t, J=7Hz), 3.30(2H, br s), 4.32(2H, q, J=7Hz), 4.70(2H, br s), 7.49(1H, 
d, J=lHz), 8.37(1H, d, J=lHz) 
MASS(ESI) : m/z 182(M+1) 
Preparation Example 24-4 
Ethyl 6-amino-5-(2,4^c±don)ben2ylaniino)m 

To a suspension of ethyl 6-amino-5-( l-aza-2-(2,4^chlorophenyl)vinyl)nicotinate 
(2.88 g) in ethanol (30 ml) was added sodium borohydride (644 mg) at room 
temperature, and the mixture was stirred. Three hours later, water was added to the 
reaction mixture and the mixture was extracted with chloroform. The organic layer was 
washed with water, dried over anhydrous magnesium sulfate and filtrated. The filtrate 
was concentrated and the residue was crystallized from ethyl acetate to give the 
objective compound (1.68 g) as yellow crystals. The mother liquor was concentrated 
and crystallized from isopropyl ether to give the objective compound (594 mg) as yellow 
crystals. 

^-NMRfCDCy : 1.37(3H, t, J=7Hz), 3.49(1H, br t, J=6Hz), 4.32(2H, q, J=7Hz), 4.40(2H, d, 
J=6Hz), 4.69(2H, br s), 7.22(1H, d, J=8Hz), 7.31(1H, d, J=8Hz), 7.39(1H, br s), 7.45(1H, d, J=lHz), 
8.35(1H, d,J=lHz) 
MASS(ESI) : m/z340(M+l) 
Preparation Example 24-5 

Ethyl 1 -(2,4Klichloroben2yl)-2-methyl- 1 H-imidazo[4,5-b]pyridine-6K^rbo>Qdate 

A suspension of ethyl 6-amino5-(2,4Kiichloro (300 mg) and 

acetic acid (132 mg) in polyphosphoric acid (6 g) was heated to lOO'C. Two hours later, 
the reaction mixture was cooled and ice (5 g) was added. The mixture was neutralized 
with a saturated aqueous sodium hydrogencarbonate and extracted with 
dichloromethane. The organic layer was washed with water, dried over anhydrous 
sulfate and filtrated. The filtrate was concentrated and the residue was crystallized from 
isopropyl ether to give the objective compound (288 mg) as pale-brown crystals. 
^-NMRfCDCy : 1.40(3H, t, J=7Hz), 2.64(3H, s), 4.41(2H, q, J=7Hz), 5.41(2H, s), 6.39(1H, d, 
J=8Hz), 7.11(1H, dd, J=8, 2Hz), 7.50(lH,s), 8.12(1H, br s), 9.20(1H, d, J=2Hz) 
MASS(ESI) : m/z 364(M+1) 
Preparation Example 24-6 
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Ea,yl-2-chloro-3-pyridyl carbamate sodium hydroxide 

ToarnWureorS-amin^^^^J^^^,^^ 

solution (1 S6 ri, and 1 ,4^ne - ™» ** 
p^ati^underie^^em^^ ^ m 

iOminu.es. 

K ^ LgSemixture overnfcht, water was 
,40 ml) were added at each ame. ™Li e^ed with ethyl acetate, "me 
added » the reaction — Unrated brine, and dried over anhydrous 
organic layer was washed with water and and the residue was subjected to 

flash silica gel chromatography (silica gel 
>H-NMR(CDCl3): 1.34{3H,t,J 'r^J. 



8.08(1H, d, J=5Hz), 8.50(1H, d, J=8Hz) 
MASS(ESI):m/zl99(M-l) 
Preparation Example 25-2 



Preparation moa^r* 

Emyl^l-propyn-l-vII-S-pyridyl <f**^ e (13S „!) were added etnyi- 

T„ asuspenskm of lithium chtande p S » » 

tetra^trir*™^^ 

heating. Atel5hr,urereact^ni^rew ^^^a 
foiiowedbyext^wimemy^tejhe^^ ^satumted brine, and 
^.edaqueous — ""^^^concennatedandure 
dried over 

anhydrous magnestum suaa^ ^ ^ ^ 

^uewassubjecteutoflash .^^^ (10 . 9 4 asapate-yellow « 

^Sr^^bra,^ 

MASS(ES1) : m/z 205(1M) 

mp 90-91°C ?0 



Preparation Example 25-3 

2- Meth>dpyrrx)lo[3^-b]pyridine 

To a solution of ethyl-2 - ( 1 -propyn- l-yl)-3-pyridyl carbamate (10.9 g) in ethanol was 
added a 2 1% solution (50 ml) of sodium ethylate in ethanol, and the mixture was 
refluxed under heating. After 1 .5 hr, the reaction mixture was cooled and water was 
added, which was followed by three times of extraction with dichloromethane. The 
organic layer was dried over anhydrous magnesium sulfate, and filtrated. The filtrate 
was concentrated and the residue was crystallized from ethyl acetate to give the 
objective compound (6.5 g) as pale-brown crystals. 

'H-NMRICDCL,) : 2.41(3H, s), 6.23(1H, s), 6.97(1H, dd, J=8, 5Hz), 7.60(1H, d, J=8Hz), 8.19(1H, 
brd, J=5Hz) 

MASS(ESI) : m/z 133(M+1) 
mp 193-195°C 
Preparation Example 25-4 

3- (2,4-Di<±dorotenzoyl)-2-met^^ 

In the same manner as in Preparation Example 16-2, the objective compound (1.23 
g) was obtained as a colorless solid from 2-methylpyrrolo[3,2-b]pyridine (500 mg). 
^-NMRpMSO-de) : 2.75(3H, s), 7.07(1H, dd, J=8, 5Hz), 7.38(1H, d, J =8Hz), 7.48(1H, d, J=8Hz), 
7.65(1H, s), 7.74(1H, d, J=8Hz), 8.14(1H, d, J=5Hz). 
MASS(ESI) : m/z303(M-l) 
Preparation Example 25-5 
3-((2,4-Dichlorophenyi)hydrox^ 

In the same manner as in Preparation Example 35-5 to be described later, the 
objective compound (850 mg) was obtained as a colorless solid from 3-(2,4- 
di(±dorobenzoyl)-2-met±iylpyrrolo[3 ,2-bjpyridine (1. 1 1 g). 

'H-NMRpMSO-d* ) : 2.28(3H, s), 5.69(1H, d, J=5Hz), 6.30(1H, d, J=5Hz), 6.98(1H, dd, J=8, 5Hz), 
7.41-7.48(2H, m), 7.58(1H, d, J=8Hz), 8.05(1H, d, J=8Hz), 8.20(1H, d, J=5Hz) 
MASS(ESI) : m/z 307(M+1) 
mp 195-197°C 
Preparation Example 25-6 

3-(2,4-Di(±iloroben^l)-2-me1±i>dpyrrolo[3 ,2-bJpyridine 

In the same mariner as in Preparation Example 35-6 to be described later, the 
objective compound (580 nig) was obtained as a colorless solid from 3-((2,4- 
dic±Qorophenyl)hydroxy^ (840 mg). 

^-NMRpMSO-dJ : 2.39(3H, s), 4.18(2H, s), 6.98(1H, dd, J=8, 5Hz), 7.21-7.33(2H, m), 7.62(1H, 
d, J=2Hz), 8.06(1H, br d, J=8Hz), 8.38(1H, d, J=5Hz) 
MASS(ESI) : m/z291(M+l) 
mp228-229°C 
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Preparation Example 25-7 

Ethyl 3-(2,4-cfcchlorobenzyl)-2-m^ 

In the same manner as in Preparation Example 14-2, the objective compound (405 
mg) was obtained as colorless crystals from 3-(2,4niicWorobenzyl)-2-^ 
b]pyridine (528 mg). 

'H-NMRfCDCU ) : L50(3H, t, J=7Hz), 2.58(3H, s), 4.21(2H, s), 4.52(2H, q, J=7Hz), 6.96(1H, d, 
J=8Hz), 7.02(1H, dd, J=8, 1Hz), 7.19(1H, dd, J=8, 5Hz), 7.39(1H, d, J=lHz), 8.32(1H, d, J=8Hz), 
8.49(1H, d,J=5Hz) 
MASS(ESI) : m/z363(M+l) 
mp92-93°C 

Preparation Example 25-8 

Ethyl 3-(2,4KiicWorobenzyl)-2-meth^ N-oxide 

To a solution of ethyl 3-(2,4^c±doroben2yi)-2-m 
carboxjdate (400 mg) in chloroform (6 ml) was added m-chloroperbenzoic acid (462 mg) 
at room temperature, and the mixture was stirred overnight The reaction mixture was 
subjected to flash silica gel chromatography (silica gel, 40 ml, eluted with ethyl acetate 
and then with ethyl acetate-methanol = 10- 1), and crystallized from ether to give the 
objective compound (417 mg) as colorless crystals. 

^-NMRtCDQa ) : 1.50(3H, t, J=7Hz), 2.51(3H, s), 4.53(2H, q, J=7Hz), 4.61(2H, s), 6.96(1H, d, 

J=8Hz), 7.01-7. 1 1 (2H, m), 7.39(1H, s), 8.00-8.09(2H, m) 

MASS(ESI) : m/z379(M+l) 

mp 126-127°C 

Preparation Example 25-9 

Ethyl 3-(2,4-dichlorobenzyl)-5<y^ 

To a suspension of ethyl 3-(2,4-dicMorobenzyl)-2-methyl^^ 
carboxylate N-oxide (4 14 mg) in anhydrous triethylarnine (4 ml) was added 
trimethylsifylcyanide (704 mg) at room temperature in a nitrogen atmosphere, and the 
mixture was refluxed with heating ovemigjht The reaction mixture was cooled and a 
saturated aqueous sodium hydrogencarbonate solution was added. The mixture was 
extracted with ethyl acetate, and washed with water and saturated brine. The org£nic 
layer was dried over anhydrous magnesium sulfate. After filtration, the filtrate was 
concentrated, and the residue was subjected to flash silica gel chromatography (silica 
gel, 80 ml, eluted with hexane-ethyl acetate=5-l) and crystallized from isopropyl ether to 
give the objective compound (204 mg) as colorless crystals. 

'H-NMRfCDQa ) : 1.51(3H, t, J=7Hz), 2.62(3H, s), 4.21(2H, s), 4.55(2H, q, J=7Hz), 7.05-7.15(2H, 
m), 7.58(1H, d, J=8Hz), 8.31(1H, d, J=8Hz) 
MASS(ESI) : m/z 388(M+1) 
mpll2-113°C 
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Preparation Example 25- 10 

3-(2,4-Dichlorobenzyl)-2-met^^ 

A solution of ethyl 3-(2,4Kiichlorobenzyl)-^ 
carboxyiate ( 180 mg) in acetic acid ( 1 ml) and concentrated hydrochloric acid (1 ml) was 
refluxed under heating. The mixture was allowed to react overnight, and concentrated 
hydrochloric acid ( 1 ml) was added, which was followed by reflux under heating for 10 
hr. The reaction mixture was cooled and adjusted to pH 7 with a 30% aqueous 
solution of sodium hydroxide. After stirring for 2 hr, crystals were collected by filtration 
to give the object compound ( 135 mg) as yellow crystals. 

W-NMRpMSO-de ) : 2.37(3H, s), 4.19(2H, s), 7.05(1H, d, J=8Hz), 7.23(1H, dd, J=8, 1Hz), 

7.60(1H, d, J=lHz), 7.85(2H, s) 

MASS(ESI) : m/z333(M-l) 
U mp23S-236°C 
lZ Preparation Example 26-1 

5 p 5-Bromo-3-(4-chloitK2-me and 5- 

' bromo- l-(4K±JoiXH2-methoxybenz^)-2-me1±iyl- lH-imidazo[4,5-b]pyridine 

sq In the same manner as in Preparation Example 14-2, the objective compounds of 

; y 5-bromo-3-(4K±loro-2-mefo^ (200 rng) 

1 3 and 5-bromo-l-(4-chloro-2-metho^benz>d)-2-methyl- lH-imidazo[4,5-b]pyridine ( 138 

[T mg) were respectively obtained as pale-yellow crystals and a pale-brown oil from 5- 

N bromo-2-methyl-lH-imidazo[4,5-b]pyridine (305 mg). 

ij] 5-Bromo-3-(4-chloro-2-memc«yben^ 

'H-NMRtCDOa ) : 2.69(3H, s), 3.86(3H, s), 5.41(2H, s), 6.85-6.95(3H, m), 7.45(1H, d, J=8Hz), 

7.92(lH,d,J=8Hz) 

MASS(ESI) : m/z 368(M+1) 

mp 149-150°C 

5-Bromo- 1 -(4-chloro-2-methoxybenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine: 
'H-NMRICDC^ ) : 2.67(3H, s), 3.81(3H, s), 5.25(2H, s), 6.68(1H, d, J=8Hz), 6.84-6.91(2H, m), 
7.26(1H, d, J=^8Hz), 7.38(1H, d, J=8Hz) 
MASS(ESI) : m/z368(M+l) 
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Preparati n Example 26-2 

Methyl 3-(4-chloro-2-metho^ 
carboxylate 

To a solution of 5-bromo-3-(4>cWoro-2-melJioxybenzyl)-2-methyl-3H- 
imidazo [4 , 5 -b] pyridine (200 mg) in anhydrous methanol (1.8 ml) and an 
anhydrous N,N-dimethylformamide (2 ml) were added anhydrous triethylamine 
(129 mg), palladium acetate (35 mg) and l,3-bis(diphenylphosiphino)propane (72 
mg) and the mixture was placed in an autoclave. After replacing with carbon 
monoxide 4 times, the mixture was stirred at 85°C and 10 atm. After 18 hr, the 
reaction mixture was cooled and water was added. The mixture was extracted 
with ethyl acetate. The organic layer was washed with water (three times) and 
saturated brine, then dried over anhydrous magnesium sulfate. The residue was 
subjected to flash silica gel chromatography (silica gel, 40 ml, eluent: 
dichloromethane-methanol = 50-1) and crystallized from ethanol to give the 
objective compound (148 mg) as pale-yellow crystals. 

^-NMRfCDCla ) : 2.70(3H, s), 3.86(3H, s), 4.00(3H, s), 5.53(2H, s), 6.81-6.90(2H, m), 
6.98(1H, br d, J=8Hz), 8.10(1H, d, J-8Hz), 8.17(1H, d, J=8Hz) 
MASS(ESI) : m/z 346(M+1), mp 166-168°C 
Preparation Example 26-3 
3-(4-Chloro-2-met±ioxybenzyl)-2-m 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (105 mg) was obtained as colorless crystal from methyl 3-(4-chloro-2- 
met±ioxybenzyl)-2-me1±Lyl-^ (144 mg) . 

^-NMRpMSO-de) : 2.52(3H, s), 3.90(3H, s), 5.44(2H, s), 6.62(1H, d, J=8Hz), 6.89(1H, dd, 
J=8, 1Hz), 7.15(1H, d, J=lHz), 7.98(1H, d, J=8Hz), 8.09(1H, d, J=8Hz) 
MASS(ESI) : m/z 330(M-1) 
mp 243-246°C 
Preparation Example 27-1 

5-Bromo-3-(4-cWoro-2-met±iylber^ and 5- 

bromo-l-(4-chloro-2-methylbenzyl)-2 -methyl- lH-imidazo [4, 5 -b] pyridine 

In the same manner as in Preparation Example 14-2, a mixture (399 mg) of 
5-bromo-3-(4-cWoro-2-methylbenzyl)-2-methyl-3H-imidazo[4,5-b]py^ and 5- 
bromo- l-(4-chloro-2-methylben2yl)-2 -methyl- lH-imidazo[4,5-b]pyridine was 
obtained as a pale-brown solid from 5-bromo-2-methyl-lH-irnidazo[4,5-b]pyridine 
(305 mg). The isomers were used in the next reaction without separation. 
Preparati n Exam pi 27-2 
Methyl 3-(4-chloro-2-mettiylben^ 

carboxylate and methyl l-(4-cWoro-2-met±iylben^l)-2-methyl-lH-imidazo[4,5- 
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U*d as co.or.ess m , as a *■» powderf- - 

„ ,390 ^^f^H4-ch»^-me*»fl-2-n>c*yl-lH- 
tad da Z ol4,5-blpyridineand5-bromo 

taidazoH.S-blwridtoe 2 . roethy ,-3H-in.idazoI4,5-b!pyn*»«- 5 - 
Me*yl3-(4-chloK,2-me(hylbe^l 

c^^ K : , , S6I3H s, 4.00,3H, s), 5.S3(2H, s), 6.44 (1 H, d, WW* 

7 03(lH,brd,J-8Hz), /-^ v 
MASSED :m/z330(M+D 

7.05(lH,brd,J-8H z )' 
MASS(ESI) : m/ z 330(M+1) 

H . imidM o l 4,5-blpy ri d i ne-5- ra rbo X yUc 

3 .(4-Chloro-2-methylbemyl)-2 metny 

j H44 nri was obtained as colorless cry (163 mg) . 

7.10(1H, br d, J-8HZ), v 
MASSlESIi-.m/zSl^-l) 

mo 219-212°C _ 

Potion E»mP>« meU >yl-3H-nnidazol4,5-blpyridine and 5- 

bromo-LP-cb.o^-pbeny.be^ - ^ ^ ^ 

on 1 (2-chloro-4-phenylben Z yl)-2-methyl^ 7 . 30 -7.47(5H, m), 7.49- 

5-BromO-3-l2-cruoiw 6.64(1H, br d, J-8HZ), 



7.54(2H, m), 7.66(1H, br s), 7.85(1H, d, J=8Hz) 
MASS(ESI) : m/z 414(M+l),mp 150-155°C 

5-Bromo- l-(2-chloro-4-phenylbenzyl)-2-methyi- lH-imidazo[4,5-b]pyridine: 
"H-NMRICDCla ) : 2.67(3H, s), 5.44(2H, s), 6.57(1H, d, J=8Hz), 7.24-7.55(8H, m), 7.69(1H, 
s) 

MASS(ESI) : m/z 414(M+1) 
mp 181-185 D C 
Preparation Example 28-2 

Methyl 3-(2-chloro-4-phenylben^ 
carboxylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (504 mg) was obtained as pale yellow crystals from 5-bromo-3-(2- 
cWoro-4-phenylben2yl)-2-metJiyl-3H-imidazo[4,5-b]p3nidine (822 mg). 

^-NMRfCDClg ) : 2.60(3H, s), 4.00(3H, s), 5.73(2H, s), 6.71(1H, d, J=8Hz), 7.30-7.54(6H, 
m), 7.67(1H, br s), 8.10(1H, d, J=8Hz), 8.18(1H, d, J=8Hz) 
MASS(ESI) : m/z 392(M+1) 
mp 200-201°C 
Preparation Example 28-3 

3-(2-Chloro-4-phenylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-c^ 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (403 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
phenylbenzyl)-2-melJiyl-3H-irm^ (500 mg). 

^-NMRpMSO-d*) : 2.55(3H, s), 5.65(2H, s), 6.60(1H, d, J=8Hz), 7.33-7.55(3H, m), 
7.65(2H, br d, J=8Hz), 7.85(1H, d, J=lHz), 8.00(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 
MASS(ESI) : m/z 376(M-1) 
mp 238-243°C 
Preparation Example 29-1 
5-Bromo anisaldehyde 

5-Bromosalicylaldehyde (25 g, 124 mmol) was dissolved in acetone (300 ml) 
and anhydrous potassium carbonate ( 17.2 g, 124 mmol) was added. The mixture 
was heated and dimethyl sulfate (15.7 g, 124 mmol) was dropwise added over 45 
min with gentle reflux. After the dropwise addition, the mixture was refluxed for 1 
hr and cooled. Acetone was evaporated under reduced pressure. Toluene and 
water were added to the residue and the toluene layer was separated. The 
aqueous layer was extracted with toluene. The combined organic layer was 
washed with water and dried over anhydrous sodium sulfate. The desiccant was 
filtered off and the filtrate was concentrated under reduced pressure to give the 
objective compound (27.3 g, quantitative) as colorless crystals. 
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Preparation Example 29-2 

(5-Bromo-2-methoxyphenyl)acetone 

A mixture of 5-bromoanisaldehyde (19.4 g, 90 mmol), toluene (25 ml), 
nitroethane (8.1 g, 108 mmol) and butylamine (2.0 g, 27 mmol) was vigorously 
refluxed under heating while removing water generated by the reaction with a 
Dean-Stark distilling tube. During the reflux, N-butylamine (4.5 ml) and 
nitroethane (4 ml) were added in several portions and the reaction proceeded for 6 
hr. Then, the reaction mixture was cooled and extracted with toluene and 3N 
hydrochloric acid. The organic layer was washed with saturated brine, and dried 
over anhydrous sodium sulfate. The desiccant was filtered off and the filtrate was 
concentrated under reduced pressure to give a brown oil containing 3-(2- 
nitropropen-l-yl)-4-methoxybromobenzene. The oil was dissolved in toluene (30 
ml) and an aqueous solution (30 ml) of iron(III) chloride hexahydrate (1.0 g) was 
added. Thereto was added iron powder (15. 1 g, 270 mmol) and the mixture was 
heated to 75°C. While vigorously stirring the mixture, concentrated hydrochloric 
acid (37.5 ml, 450 mmol) was dropwise added over 2 hr. After the dropwise 
addition, the mixture was stirred for 1 hr at 75°C. After cooling, the insoluble 
matter was filtered off and the filtrate was partitioned. The aqueous layer was 
extracted with toluene. The organic layers were combined, washed with 3N 
hydrochloric acid, and dried over anhydrous sodium sulfate. The desiccant was 
filtered off and the filtrate was concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (eluent: hexane/ethyl acetate = 
4/ 1) to give the objective compound (6.9 g, 33 %) as a colorless oil. 
1 H-NMR(CDC1 3 , 6 ppm) : 7.36(1H, dd, J=2.4 and 8.7Hz), 7.24(1H, d, J=2.4Hz), 6.75(1H, d, 
J=9.0Hz), 3.78(3H, s), 3.63(2H, s), 2.15(3H, s) 
Preparation Example 29-3 
5-Bromo-2-methylbenzo[b]furan 

(5-Bromo-2-methoxyphenyl)acetone (6.6 g, 28.6 mmol) was dissolved in 
methylene chloride (50 ml) and cooled to -70°C. Thereto was dropwise added a 1 
M solution (28.6 ml, 28.6 mmol) of boron tribromide in methylene chloride over 15 
min. After the dropwise addition, the mixture was heated to room temperature 
and stirred for 1.5 hr. Then, the reaction mixture was ice-cooled and water (50 
ml) was added. The insoluble matter was filtered off and the filtrate was 
partitioned. The aqueous layer was extracted with methylene chloride. The 
organic layers were combined, and dried over anhydrous sodium sulfate. The 
desiccant was filtered off and the filtrate was concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (eluent: 
hexane/ethyl acetate=30/ 1) to give the objective compound (3.45 g , 57%) as a 
colorless liquid. 
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1 H-NMR(CDC1 3 , 6 ppm) : 7.58(1H, d, J=1.8Hz), 7.29(1H, dd, J=1.8 and 8.6Hz), 7.26(1H, d, 

J=8.3Hz), 6.31(1H, d, J=0.7Hz), 2.45(3H, s). 

Preparati n Exam pi 29-4 

5 -Carboxy-2-met±iy lbenzo [b] furan 

Magnesium (2.34 g, 97 mmol) was suspended in diethyl ether and a 
solution of 5-bromo-2-methylbenzo[b]furan (3.4 g, 16.1 mmol) and methyl iodide 
(6.86 g, 48.3 mmol) in diethyl ether (50 ml) was dropwise added over about 50 min 
in such a manner that mild reflux could be maintained. After the dropwise 
addition, the mixture was refluxed under heating for 30 min and cooled in a dry ice 
- acetone bath. The reaction mixture was slowly added with stirring into diethyl 
ether containing pulverized diy ice. 2N Hydrochloric acid was added to the 
reaction mixture and the mixture was stirred. The partitioned organic layer was 
extracted with a 2N aqueous sodium hydroxide solution (100 ml). The aqueous 
layer was acidified with concentrated hydrochloric acid and precipitated crystals 
were dissolved in diethyl ether. The organic layer was washed with saturated 
brine, and dried over anhydrous sodium sulfate. The desiccant was filtered off 
and the filtrate was concentrated under reduced pressure to give the objective 
compound (1.9 g, 67%) colorless crystals. 

^-NMRfDMSO-dg, 6 ppm) : 8.28(1H, d, J»1.5Hz), 8.01(1H, dd, J=1.7 and 8.5Hz), 
7.45(1H, d, J=8.6Hz), 6.46(1H, s), 2.48(3H, s) 
Preparation Example 29-5 
5-(Metiio^carbonyl)-2-methylbenzo[b]furan 

5-Carboxy-2-methylbenzo[b]furan (1.9 g, 10.7 mmol) was suspended in 
methanol (50 ml) and concentrated sulfuric acid (0. 1 ml) was added, which was 
followed by refux under heating for 14 hr. After cooling, a saturated aqueous 
sodium hydrogencarbonate solution was added. Methanol was evaporated under 
reduced pressure, and the residue was extracted with methyl t-butyl ether. The 
organic layer was washed with saturated brine, and dried over anhydrous sodium 
sulfate. The desiccant was filtered off and the filtrate was concentrated under 
reduced pressure. The residue was purified by silica gel column chromatography 
(eluent: hexane/ethyl acetate=9/ 1) to give the objective compound (1.66 g, 81 %) 
as colorless crystals. 

1 H-NMR(CDa 3 , 6 ppm) : 8.20(1H, d, J=1.4Hz), 7.93(1H, dd, J=1.5 and 8.5Hz), 7.42(1H, d, 
J=8.5Hz), 6.43(1H, d, J<lHz), 3.93(3H, s), 2.47(3H, d, J=0.6Hz) 
Preparation Exam pi 29-6 

3-(2,4-DicWorobenzoyl)-5-(melJio^carbonyl)-2-met±iylbenzo[b]furan 

Aluminum chloride (2.52 g, 18.9 mmol) was suspended in methylene 
chloride (25 ml) and 2,4-dichlorobenzoyl chloride (1.98 g, 9.5 mmol) was added. 
Then, 5-(methoxycarbonyl)-2-methylbenzo[b]furan (1.5 g, 7.9 mmol) was added 
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and the mixture was stirred at room temperature for 1.5 hr. The reaction mixture 
was poured into ice water and extracted with ethyl acetate. The organic layer was 
washed with a saturated aqueous solution of sodium hydrogencarbonate (twice) 
and then saturated brine, and dried over anhydrous sodium sulfate. The 
desiccant was filtered off and the filtrate was concentrated under reduced pressure 
to give the objective compound (2.9 g, quantitative) as colorless crystals. 

1 H-NMR(CDC1 3 , 6 ppm) : 8.28(1H, d, J=1.4Hz), 8.04(1H, dd, J=1.5 and 8.4Hz), 7.54(1H, d, 
J=1.8Hz), 7.49(1H, dd, J=0.6 and 8.3Hz), 7.43(1H, dd, J=1.9 and 7.9Hz), 7.37(1H, d, 
J=8.1Hz), 3.91(3H, s), 2.43(3H, s) 
Preparation Example 29-7 

3-((2,4-Dichlorophenyl)hydroxymethyl)-5-(metiio^carbonyl)-2- 
methylbenzo[b] furan 

3-(2,4-Dichloroberizoyl)-5-(me1iio^carbonyl)-2-methylbenzo[b]fui^ (0.84 g, 
2.3 1 mmol) was dissolved in tetrahydrofuran (20 ml) and a solution (1.0 M, 5 ml, 5 
mmol) of a borane-tetxahydrofuran complex in tetrahydrofuran was added. The 
mixture was stirred at room temperature for 30 min and then at 50°C for 2 hr. 
The reaction mixture was concentrated under reduced pressure and a saturated 
aqueous ammonium chloride solution was added to the residue. The mixture 
was extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and dried over anhydrous magnesium sulfate. The desiccant was filtered 
off and the filtrate was concentrated under reduced pressure to give the objective 
compound (0.8 g) as a colorless oil. This crude product was used in the next 
reaction as it was. 

r H-NMR(CDCl 3 ,(y ppm) : 8.27(1H, s), 7.92(1H, dd, J=1.6 and 8.4Hz), 7.86(1H, d, J=9.2Hz), 
7.39(1H, d, J=8.9Hz), 7.36(2H, m), 6.27(1H, d, J=2.9Hz), 3.90(3H, s), 2.46(3H, s), 2.04(1H, 
brs) 

Preparation Example 29-8 

3-(2,4-DicWoroberi2yl)-5-(m 

Trifluoroacetic acid (50 ml) was ice-cooled and sodium borohydride (873 mg, 
23. 1 mmol) was gradually added over 20 min under a nitrogen atmosphere at 5- 
7°C. Thereto was dropwise added a solution of 3-((2,4-dichlorophenyl)- 
hydroxymethyl)-5-(me1±io^carbonyl)-2-met±iylbenzo[b]furan in methylene 
chloride over 20 min, and the mixture was stirred at room temperature for 45 min. 
After the completion of the reaction, the reaction mixture was poured into ice water 
and a 25°/ aqueous sodium hydroxide solution was added to make an alkali 
solution. The solution was extracted with ethyl acetate. The organic layer was 
washed with saturated brine, and dried over anhydrous magnesium sulfate. The 
desiccant was filtered off and the filtrate was concentrated under reduced pressure. 
The crystalline residue was purified by silica gel column chromatography to give 
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the objective compound (0.58 g, 72% in 2 steps) as colorless crystals. 

1 H-NMR(CDC1 3 , 6 ppm) : 7.98(1H, d, J=1.5Hz), 7,95(1H, dd, J=1.8 and 8.7Hz), 7.43(1H, 
d, J=8.2Hz), 7.42(1H, d, J=2.2Hz), 7.10(1H, dd, J=2.2 and 8.3Hz), 6.96(1H, d, J=8.3Hz), 
4.03(2H, s), 3.89(3H, s), 2.40(3H, s) 
Preparation Example 29*9 

5-Carbo^-3-(2,4-dichloroben^l)-2-me1±iylbenzo[b]furan 

A mixture of 3-(2,4-dichlorobenzoyl)-5-(me1±io^carbonyl)«-2--methylbenzo- 
[bjfuran (0.57 g, 1.6 mmol), methanol (6 ml), tetrahydrofuran (6 ml) and a 2M 
aqueous sodium hydroxide solution (8.5 ml) was refluxed under heating for 40 min. 
The reaction mixture was concentrated under reduced pressure and water was 
added to the residue. The mixture was acidified with 3N hydrochloric acid and 
the precipitated solid was extracted with hot ethyl acetate. The organic layer was 
washed with saturated brine, and dried over anhydrous magnesium sulfate. The 
desiccant was filtered off and the filtrate was concentrated under reduced pressure 
to give the objective compound (0.54 g, quantitative) as colorless crystals. 

^-NMRpMSO-de,^ ppm) : 12.70(1H, brs), 7.88(1H, d, J=1.6Hz), 7.81(1H, dd, J=1.8 
and 8.7Hz), 7.62(1H, d, J=2.1Hz), 7.55(1H, d, J-8.8Hz), 7.34(1H, dd, J=2.1 and 8.3Hz), 
7.25(1H, d, J=8.3Hz), 4.09(2H, s), 2.44(3H, s). 
Preparation Example 30-1 
Ethyl 5-methylsalicylate 

To a solution of 5-methyl salicylic acid (9.90 g) in ethanol (100 ml) was 
added concentrated sulfuric acid (1.0 g) and the mixture was refluxed under 
heating for 2 1 hr. The reaction mixture was concentrated to give an oil mainly 
containing the objective compound. 

1 H-NMR(CDCl 3 ,d ppm) : 1.40 (3H, t, J=7.1Hz), 2.26(3H, s), 4.38(2H, quartet, J=7.1Hz), 
6.86(1H, d, J=8.5Hz), 7.23(1H, dd, J=8.4 and 2.3Hz), 7.61(1H, d, J=1.8Hz), 10.66(1H, s) 
Preparation Example 30-2 
Ethyl 2-acetoxy-5-methylbenzoate 

To this oil were added acetic acid (40 ml) and acetic anhydride (40 ml), and 
the mixture was heated at 100°C for 20 min. After concentration, ether was 
added, and the mixture was washed with water and a saturated aqueous solution 
of sodium hydorgencarbonate, and dried over magnesium sulfate. Concentration 
of the residue gave the objective compound (9.66 g) as a yellow oil. 
1 H-NMR(CDC1 3 , 6 ppm) : 1.37(3H, t, J=7.2Hz), 2.33(3H, s), 2.38(3H, s), 4.33(2H, quartet, 
J=7.4Hz), 6.98(1H, d, J=8.2Hz), 7.34(1H, d, J=8.6Hz), 7.82(1H, s) 
Preparation Example 30-3 
Ethyl 3-acetyl-5-metJiylsalicylate 

Aluminum chloride (8.80 g) was added to a solution of ethyl 2-acetoxy-5- 
methylbenzoate (8.50 g) in 1,2-dichloroethane (25 ml), and the mixture was stirred 
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at room temperature for 30 min. Ice was added to the reaction mixture and the 
mixture was extracted with ethyl acetate. The extract was washed with water, 
dried over magnesium sulfate and concentrated. The residue was purified by 
silica gel column chromatography to give the objective compound (2.28 g) as a 
white solid. 

1 H-NMR(CDC1 3 , 6 ppm) : 1.43(3H, t, J=7.2Hz), 2.32(3H, s), 2.69(3H, s), 3.92(2H, quartet, 
J=7.2Hz), 7.79(1H, s), 7.86(1H, d, J=2.3Hz), 12.08(1H, s) 
Preparation Example 30-4 
2-(2,4-Dichlorobenzoyl)-7-(ethoxy^ 

Ethyl 3-acetyl-5-methyl salicylate (2.40 g), 2, 2', 4-trichloro acetophenone 
(2.10 g), potassium iodide (1 .50 g) and potassium carbonate (2.76 g) were stirred in 
acetone (70 ml) at room temperature for 7 hr. Acetone (ca. 50 ml) was evaporated 
from the reaction mixture. Water (20 ml) was added and the precipitated solid 
was collected by filtration. The solid was washed with diisopropyl ether and dried 
to give the objective compound (0.80 g) as a white solid. 

^-NMRfCDCla , 6 ppm) : 1.20(3H, t, J=7.2Hz), 2.52(3H, s), 2.65(3H, s), 4.32(2H, quartet, 
J=7.2Hz), 7.39(1H, d, J=8.4Hz), 7.50(1H, s), 7.53 (1H, d, J=8.3Hz), 7.67(1H, s) , 7.99(1H, s) 
Preparation Example 30-5 

7-Carboxy-2-(2,4- dichlorobenzyl)-3,5-dimethylbenzo[b]furan 

2-(2,4-Dichlorobenzoyl)-7-(ethox^ 
(0.78 g) and hydrazine monohydrate (0.70 g) were stirred in ethylene glycol (6.5 ml) 
at 140°C for 2 hr. After cooling, potassium hydoroxide (0.75 g) was added and the 
mixture was stirred at 150°C for 4 hr. After cooling, ice and concentrated 
hydrochloric acid were added and precipitate was collected by filtration. The 
precipitate was washed with water and diisopropyl ether and dried to give the 
objective compound (0.66 g) as white crystals. 

^-NMRpMSO-de , 6 ppm) : 2.16(3H, s), 2.42(3H, s), 4.23(2H, s), 7.27(1H, d, J=8.3Hz), 
7.38(1H, dd, J=8.3 and 2,1Hz), 7.57 (2H, 2s), 7.63(1H, d, J=2.1Hz) 
Preparation Example 31-1 
5-(Methoxycarbonyl)-2-methylbeiizo[b]furan 

Methyl 4-hydroxybenzoate (25.51 g), 2,3-dichloropropene (22.33 g) and 
potassium carbonate (27.65 g) were heated in 2-butanone (150 ml) at 70°C for 20 
hr. The reaction mixture was concentrated, and water was added, which was 
followed by extraction with toluene. The extract was washed with saturated brine 
and concentrated. To the concentrate (34.5 g) was added diethyl aniline (100 ml) 
and the mixture was stirred at 200°C for 89 hr. After cooing, toluene and 
concentrated hydrochloric acid were added and the toluene layer was washed with 
saturated brine, and dried over sodium sulfate. After concentration, formic acid 
(80 ml) was added to the residue (34.5 g) and the mixture was refluxed for 25 hr. 
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After concentration, ethyl acetate and water were added. The separated toluene 
layer was washed with a saturated aqueous solution of sodium 
hydrogencarbonate, dried over magnesium sulfate and concentrated. The 
residue was purified by silica gel column chromatography to give the objective 
compound (3.30 g). 

^-NMRfCDCla , 6 ppm) : 2.47(3H, s), 3.93(3H, s), 6.44(1H, s), 7.41 (1H, d, J=8. 8Hz), 
7.94(1H, dd, J=8.6 and 1.7Hz), 8.20(1H, d, J= 1.6Hz) 
Preparation Example 31-2 

5-(Met±ioxycarbonyl)-2-methyl-3-(4-phenylbenzoyl)benzo[b]furan 

Aluminum chloride (0.80 g) was stirred in methylene chloride (10 ml) at 
room temperature. Thereto was added 4-phenylbenzoyl chlodide (0.67 g), and 
then a solution of 5-(methoxycarbonyl)-2-methylbenzo[b]furan (0.67 g) in 
methylene chloride (5 ml), and the mixture was stirred for 4 hr. Ice was added to 
the reaction mixture and the mixture was extracted with ethyl acetate. The 
extract was washed with a saturated aqueous solution of sodium 
hydrogencarbonate (twice) and saturated brine (once), dried over sodium sulfate 
and concentrated to give the objective compound (1.36 g). 

1 H-NMR(CDC1 3 , 6 ppm) : 2.58(3H, s), 3.88(3H, s), 7.39-8.28(12H, m) 
Preparation Example 31-3 
5-(Met±ioxycarbonyl)-2-methLyl-3-(4-phe 

While a 1 M borane-tetrahydrofuran solution (8 ml) was stirred at room 
temperature, a solution of 5-(methoxycarbonyl)-2-methyl-3-(4-phenylbenzoyl)- 
benzo[b]furan (1.36 g) in te trahydr ofu ran (20 ml) was dropwise added thereto over 
20 min, which was followed by stirring at 50°C for 50 min. After cooling, ethyl 
acetate and a 10% aqueous solution of ammonium chloride were added and the 
separated organic layer was dried over sodium sulfate and concentrated. 

In a different container, sodium borohydride (1.51 g) was added to 
trifluoroacetic acid (50 ml) over 10 min under cooling in an ice water bath. Then, 
a solution of the residue (1.51 g) after the above-mentioned concentration in 
methylene chloride (20 ml) was dropwise added over 40 min. After the dropwise 
addition, the bath was removed and the reaction mixture was stirred at room 
temperature for 15 min. Ethyl acetate and a 10% aqueous sodium hydroxide 
solution were added to the reaction mixture and the separated ethyl acetate layer 
was washed with a 10% aqueous solution of sodium hydroxide to basify the 
solution. The solution was dried over sodium sulfate and concentrated to give the 
objective compound ( 1 .3 lg) . 
1 H-NMR(CDC1 3 , 6 ppm) : 2.46(3H, s), 3.89(3H, s), 4.04(2H, s), 7.22-7.58(10H, m), 
7.94(1H, d, J=8.6Hz), 8.09(1H, s) 
Pre para ti n Example 31-4 
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5-Carboxy-2-met±iyl-3-^ 

5-(Methoxycarbonyl)-2-methyl-3-(4-ph^ (1.31 g) 

was refluxed for 1 hr in a mixed solution of a 10% aqueous solution (10 ml) of 
sodium hydroxide, methanol (10 ml) and tetrahydrofuran (10 ml). The reaction 
mixture was concentrated and concentrated hydrochloric acid was added to 
acidify the solution. The precipitated solid was collected by filtration, washed 
with water and diisopropyl ether and dried to give the objective compound (0.68 g). 
1 H-NMR(DMSO-d 6 , 6 ppm) : 2.52(3H, s), 4.07(2H, s), 7.29-7.36(3H, m), 7.42 (2H, t, 
J=7.8Hz), 7.53-7.63(5H, m), 7.81 (1H, d, J=8.6Hz), 7.99(1H, s) 
Preparation Example 32-1 
2-Acetyl-5-bromobenzo[b]furan 

5-Bromo salicylaldehyde (10.05 g), bromo acetone (8.0 g) and potassium 
carbonate (13.80 g) were refluxed for 1 hr in 2-butanone (100 ml). 2-Butanone 
(ca. 50 ml) was evaporated and ice was added. The precipitate was collected by 
filtration and washed with water and hexane to give the objective compound (10.50 
g). 

^-NMRlCDCla , 6 ppm) : 2.62(3H, s), 7.44(1H, s), 7.47(1H, d, J=8.9Hz), 7.57(1H, dd, 
J=8.9 and 2.0Hz), 7.86(1H, d, J=2.0Hz) 
Preparation Example 32-2 
5 -Bromo-2-ethylbenzo [b] furan 

2-Acetyl~5-bromobenzo[b]furan (10.00 g) and hydrazine monohydrate (8.00 
g) were stirred in ethylene glycol (60 ml) at 150°C for 2 hr. After cooling, 
potassium hydroxide (9.00 g) was added and the mixture was stirred at 150°C for 
2 hr. After cooling, toluene (200 ml) and water (100 ml) were added and the 
separated toluene layer was washed with 10% aqueous solution (100 ml) of 
ammonium chloride, dried over magnesium sulfate and concentrated to give the 
objective compound (8.30 g). 

^-NMRfCDCLj , 6 ppm) : 1.33(3H, t, J=7.5Hz), 2.79(2H, quartet, J=7.5Hz), 6.32(1H, s), 
7.24-7.31(2H, m), 7.59(1H, d, J=1.8Hz) 
Preparation Example 32-3 
5-Carboxy-2-ethylbenzo[b]furan 

Magnesium (1.50 g) was stirred in ether (30 ml) at room temperature. 
Thereto was dropwise added a solution of 5-bromo-2-ethylbenzo[b]furan (8.30 g) 
and methyl iodide (0.55 g) in ether (30 ml) over 30 min. Then, the mixture was 
refluxed for 50 min and cooled in an ice water bath. In a different container, 
pulverized dry ice was stirred in ether and the Grignard reagent prepared above 
was transferred over about 5 min. 2N Hydrochloric acid was added to the 
reaction mixture to acidify the solution, and the ether layer was separated. The 
solution was basified with a 5% aqueous solution of sodium hydroxide and the 
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separated aqueous layer was acidified with 2N hydrochloric acid. After extraction 
with ether, the extract was dried over sodium sulfate and concentrated to give the 
objective compound (2.48 g). 

1 H-NMR(DMSO -d* 9 6 ppm) : 1.26(3H, t, J=7.6Hz), 2.80(2H, quartet, J=7.5Hz), 6.69(1H, s), 
7.56(1H, dd, J=8.6Hz), 7.83(1H, dd, J=8.6 and 1.8Hz), 8.16(1H, d, J=1.7Hz), 12.73(1H, s) 
Preparation Example 32-4 

2- Ethyl-5-(methoxycarbonyl)benzo[b]furan 

5-Carboxy-2-et±iylbenzo[b]furan (2.48 g) and concentrated sulfuric acid 
(0.30 g) were stirred with heating in methanol (50 ml) at 60°C for 16 hr. The 
reaction mixture was concentrated and chloroform was added. The mixture was 
washed with a saturated aqueous solution of sodium hydrogencarbonate. The 
chloroform layer was separated, dried over magnesium sulfate and concentrated 
to give the objective compound (2.40 g). 

1 H-NMR(CDC1 3 , 6 ppm) : 1.35(3H, t, J=7.6Hz), 2.82(2H, quartet, J=7.6Hz), 3.93(3H, s), 
6.44(1H, s), 7.42(1H, dd, J=8.8Hz), 7.94(1H, dd, J=8.6 and 1.8Hz), 8.22(1H, d, J=1.6Hz) 
Preparation Example 32-5 

3- (2,4-Dichlorobenzoyl)~2-et±iyl-5-(metiio^carbonyl)benzo[b]fur^ 

In the same manner as in Preparation Example 31-2, the objective 
compound (2.28 g) was obtained from 2 -ethyl- 5 - (methoxycarbonyl) benzo [b] furan 
(2.40 g), aluminum chloride (3.33 g) and 2,4-dichlorobenzoyl chloride (2.80 g). 

1 H-NMR(CDC1 3 , 6 ppm) : 1.30(3H, t, J=7.6Hz), 2.79(2H, quartet, J=7.5Hz), 3.91(3H, s), 
7.38(1H, d, J=8.2Hz), 7.42(1H, dd, J=8.1 and 1.9Hz), 7.50(1H, d, J=8.8Hz), 7.54(1H, d, 
J=1.8Hz), 8.05(1H, dd, J=8.6 and 1.8Hz), 8.18(1H, d, J=1.8Hz) 
Preparation Example 32-6 

3-(2,4-DicWoroben2yl)-2-e1±iyl-5-(met±io^carbonyl)benzo[b]fur^ 

In the same manner as in Preparation Example 31-3, the objective 
compound (2.20 g) was obtained from 3-(2,4-dichlorobenzoyl)-2-ethyl-5- 
(methoxycarbonyl)benzo[b]furan (2.28 g). 

1 H-NMR(CDC1 3 ,6 ppm) : 1.28(3H, t, J=7.6Hz), 2.76(2H, quartet, J=7.6Hz), 3.90(3H, s), 
4.04(2H, s), 6.92(1H, d, J=8.4Hz), 7.09 (1H, dd, J=8.4 and 2.2Hz), 7.42-7.46(2H, m), 
7.96(1H, dd, J=8.6 and 1.7Hz), 7.98(1H, d, J=1.5Hz) 
Preparation Example 32-7 

5-Carboxy-3-(2,4- dichlorobenzyl)-2-ethylbenzo[b]furan 

In the same manner as in Preparation Example 3 1-4, the objective 
compound (1.50 g) was obtained from 3-(2,4-dichloroben2yl)-2-ethyl-5- 
(methoxycarbonyl)benzo[b]furan (2.20 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 1.20(3H, t, J=7.5Hz), 2.81(2H, quartet, J=7.5Hz), 4.11(2H, 
s), 7.20(1H, d, J=8.4Hz), 7.34 (1H, dd, J=8.3 and 2.2Hz), 7.58 (1H, d, J=8.5Hz), 7.63(1H, d, 
J=2.2Hz), 7.83(1H, dd, J=8.6 and 1.7Hz), 7.89(1H, d, J=1.6Hz), 12.78(1H, brs) 
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Preparation Example 33-1 

5-Bromo-2-propionylbenzo[b]furan 

In the same manner as in Preparation Example 32-1, the objective 
compound (7.10 g) was obtained from 5-bromo salicylaldehyde (5.50 g), 1-bromo- 
2-butanone (5.00 g) and potassium carbonate (8.00 g). 

1 H-NMR(CDC1 3 , 6 ppm) : 1.26(3H, t, J=7.3Hz), 3.00(2H, quartet, J=7.3Hz), 7.42(1H, s), 
7.46(1H, d, J=8.9Hz), 7.56(1H, dd, J=8.8 and 2.0Hz), 7.84(1H, d, J=2.0Hz) 
Preparation Example 33-2 
5-Bromo-2-propylbenzp[b]furan 

In the same manner as in Preparation Example 32-2, the objective 
compound (5.85 g) was obtained from 5-bromo-2-propylbenzo[b]furan (7.00 g), 
hydrazine monohydrate (5.00 g) and potassium hydroxide (6.00 g). 

^-NMRtCDda , 6 ppm) : 1.01(3H, t, J=7.4Hz), 1.7 2-1.81(2H, m), 2.73(2H, t, J=7.3Hz), 
6.32(1H, s), 7.25-7.30(2H, m), 7.59(1H, d, J=1.8Hz) 
Preparation Example 33-3 
5-Carbo^-2-propylbenzo[b]furan 

In the same manner as in Preparation Example 32-3, the objective 
compound (3.01 g) was obtained from 5-bromo-2-propylbenzo[b]furan (5.85 g), 
methyl iodide (10.0 g), magnesium (2.67 g) and dry ice. 

^-NMRpMSO-de, 6 ppm) : 0.95(3H, t, J=7.4Hz), 1.67-1.75(2H, m), 2.76(2H, t, 
J=7.4Hz), 6.70(1H, d, J=0.70Hz), 7.56(1H, d, J=8.5Hz), 7.83(1H, dd, J=8.6 and 1.7Hz), 
8.15(1H, d, J=1.5Hz) 
Preparation Example 33-4 
5-(Methoxycarbonyl)-2-propylbenzo[b]furan 

In the same manner as in Preparation Example 32-4, the objective 
compound (3.22 g) was obtained from 5-carboxy-2-propylbenzo[b]furan (3.00 g). 

^-NMRtCDCla , 6 ppm) : 1.02(3H, t, J=7.4Hz), 1.76-1.81(2H, m), 2.76(2H, t, J=7.5Hz), 
3.93(3H, s), 6.44(1H, s), 7.42(1H, dd, J=8.2Hz), 7.94(1H, dd, J=8.6 and 1.7Hz), 8.21(1H, s). 
Preparation Example 33-5 

3-(2 ,4-Dichlorobenzoyl)-5-(methoxycarbonyl)-2- propylbenzo[b]furan 

In the same manner as in Preparation Example 31-2, the objective 

compound (4.29 g) was obtained from 5-(met^oxycarbonyl)-2-propylbenzo[b]furan 

(3.20 g), aluminum chloride (4.00 g) and 2,4-dichlorobenzoyl chloride (3.84 g). 
^-NMRfCDCla , 6 ppm) : 0.91(3H, t, J=7.4Hz), 1.7 2-1.80(2H, m), 2.76(2H, t, J=7.5Hz), 

3.91(3H, s), 7.38(1H, d, J=8.1Hz), 7.42(1H, dd, J=8.2 and 1.9Hz), 7.50(1H, d, J=8.3Hz), 

7.54(1H, d, J=2.0Hz), 8.04(1H, dd, J=8.7 and 1.8Hz), 8.15(1H, d, J=1.9Hz) 

Preparation Exampl 33-6 

3-(2,4-DicWorobenzyl)-5-(met±^ 

In the same manner as in Preparation Example 31-3, the objective 
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compound (2.27 g) was obtained from 3-(2,4-dichlorobenzoyl)-5~ 
(metho^carbonyl)-2-propylbenzo[b]furan (2.42 g). 

X H-NMR(CDC1 3 , 6 ppm) : 0.94(3H, t, J=7.4Hz), 1.69-1.77(2H, m), 2.71(2H, t, J=7.5Hz), 
3.89(3H, s), 4.04(2H, s), 6.91(1H, d, J=8.4Hz), 7.08 (1H, dd, J=8.3 and 2.1Hz), 7.43- 
7.46(2H, m), 7.94-7.98(2H, m) 
Preparation Example 33-7 

5-Carboxy-3-(2,4-dichlorobenzyl)-2-propylbenzo[b]furan 

In the same manner as in Preparation Example 31-4, the objective 
compound (2.04 g) was obtained from 3-(2,4-dichlorobenzyl)-5- 
(methoxycarbonyl)-2-propylbenzo[b]furan (2.25 g). 

^-NMRpMSOd* , 6 ppm) : 0.87(3H, t, J=7.4Hz), 1.60-1.68(2H, m), 2.76(2H, t, 
J=7.4Hz), 4.11(2H, s), 7.18(1H, d, J=8.4Hz), 7.34 (1H, dd, J=8.3 and 2.2Hz), 7.58 (1H, d, 
J=8.7Hz), 7.63(1H, d, J=2.1Hz), 7.83(1H, dd, J=8.6 and 1.7Hz), 7.89(1H, d, J=1.6Hz), 
12.75(1H, brs). 
Preparation Example 34-1 
Methyl 4-((2,2-dimet±toxy)ethoxy)benzoate 

Methyl 4-hydroxybenzoate (15.52 g), bromoacetaldehyde dimethyl acetal 
(16.90 g) and 60% sodium hydride (5.00 g) were heated in dimethyl formamide (50 
ml) at 80°C for 18 hr. Dimethyl formamide was distilled away from the reaction 
mixture, and toluene and water were added. The separated toluene layer was 
dried over magnesium sulfate, and the solvent was distilled away to give the 
objective compound (16.00 g). 

^-NMRfCDC^d ppm) : 3.47(6H, s), 3.89(3H, s), 4.06(1H, d, J=5.3Hz), 4.73(1H, d, 
J=5.2Hz), 6.94(2H, d, J=8.9Hz), 7.99(2H, d, J=8.9Hz) 
Preparation Example 34-2 
5-(Methoxycarbonyl)benzo[b]furan 

Methyl 4-((2,2-dimethoxy)ethoxy)benzoate (10.00 g) and polyphosphoric 
acid (20.00 g) were refluxed in 1,2-dichloroethane (50 ml) for 1 hr. After cooling, 
ice was added, and the separated organic layer was washed with 10% hydrochloric 
acid. The mixture was dried over magnesium sulfate, concentrated and purified 
by column chromatography to give the objective compound (0.86 g). 

1 H-NMR(CDC1 3 , 6 ppm) : 3.94(3H, s), 6.85(1H, dd, J=2.4 and 0.8Hz), 7.53(1H, d, 
J=8.6Hz), 7.69(1H, d, J=2.2Hz), 8.03(1H, dd, J=8.7 and 1.7Hz), 8.35(1H, d, J=1.7Hz) 
Preparation Example 34-3 

3-(2,4-Dichlorobenzoyl)-5-(mellio^carbonyl)-2-propylbenzo[b]furan 

In the same manner as in Preparation Example 31-2, the objective 
compound (0.34 g) was obtained from 5-(methoxycarbonyl)benzo[b]furan (0.85 g), 
aluminum chloride (1.1 1 g) and 2,4-dichlorobenzoyl chloride (1.00 g). 
^-NMRfCDCla , 6 ppm) : 3.96(3H, s), 7.38(1H, dd, J=8.3 and 1.9Hz), 7.46(1H, d, 
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J=8.2Hz), 7.50(1H, d, J=2.0Hz), 7.57(1H, d, J=8.9Hz), 7.94(1H, s), 8.13(1H, dd, J=8.7 and 
1.8Hz), 8.94(1H, d, J=1.4Hz) 
Preparation Example34-4 

3 - (2 ,4- Dichlorobenzyl) - 5- (methoxycarbonyl) benzo [b] furan 

In the same manner as in Preparation Example 16-2, the objective 
compound (0.28 g) was obtained from 3-(2,4-dichlorobenzoyl)-5- 
(metiio^carbonyl)benzo[b]furan(0.34 g). 

1 H-NMR(CDC1 3 , 6 ppm) : 3.93(3H, s), 4.11(2H, s), 7.13-7.18(2H, m), 7.41 (1H, s), 7.50(1H, 
d, J=8.8Hz), 8.03(1H, dd, J=8.7 and 1.8Hz), 8.21(1H, d, J=1.7Hz). 
Preparation Example 34-5 
5-Carboxy-3-(2 ,4-dichlorobenzyl)benzo[b]furan 

In the same manner as in Preparation Example 35-5 to be mentioned below, 
the objective compound (0.26 g) was obtained from 3-(2,4-dichlorobenzyl)-5- 
(methoxycarbonyl)benzo[b]furan (0.28 g). 

^-NMRfCDCl^d ppm) : 4.13(2H, s), 7.17-7.18(2H, m), 7.43-7.55 (2H, m), 7.54 (1H, d, 
J=8.8Hz), 8.10(1H, dd, J=8.7 and 1.7Hz), 8.30(1H, d, J=1.6Hz). 
Preparation Example 35-1 
5-Bromo-2-methylbenzo[b]thiopherie 

4-Bromobenzenethiol (10.0 g, 52.8 mmol) was dissolved in acetone ( 100 ml), 
and anhydrous potassium carbonate (8.8 g, 63 mmol), and 2,3-dichloropropene 
(7.0 g, 63 mmol) were added. The mixture was stirred at room temperature for 14 
hr. Acetone was distilled away under reduced pressure and toluene and water 
were added to the residue. The toluene layer was separated. The organic layer 
was washed with water, and dried over anhydrous sodium sulfate. The desiccant 
was filtered away and the filtrate was concentrated under reduced pressure to give 
a pale-yellow oil (13.9 g). This oil was dissolved in diethyl aniline (45 ml), and the 
mixture was stirred at 205°C for 50 hr with heating. Diethyl aniline was distilled 
away under reduced pressure, and 3N hydrochloric acid and toluene were added 
to the residue. After the toluene layer was separated, the organic layer was dried 
over anhydrous sodium sulfate. The desiccant was filtered off, and the filtrate 
was concentrated under reduced pressure. The residual crystalline oil was 
dissolved in hexane, and the insoluble oil was removed by decantation. After 
concentration under reduced pressure, the residue was recrystallized from a small 
amount of hot hexane to give the objective compound (5.9 g, 58%) as colorless 
crystals. 

1 H-NMR(CDOa,<y ppm) : 7.77(1H, d, J=1.9 Hz), 7.58(1H, d, J=8.4 Hz), 7.33(1H, dd, J=1.9 
8.4 Hz), 6.90(1H, s), 2.58(1H, d, J=1.0Hz) 
Preparation Example 35-2 
5-Carboxy-2-methylbenzo[b]thiophene 
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Magnesium (1.93 g, 79 mmol) was dispersed in diethyl ether, and diethyl 
ether (50 ml) solution of 5-bromo-2-methylbenzo[b]thiophene (3.0 g, 13.2 mmol) 
and methyl iodide (5.62 g, 40 mmol) was added dropwise thereto over about 30 
min in such a manner that mild refluxing could be maintained. After the 
completion of the addition, the mixture was refluxed under heating for about 50 
min, and the reaction mixture was cooled with ice. The reaction mixture was 
gradually added with stirring to diethyl ether containing pulverized dry ice. The 
reaction mixture containing oil was extracted with 2N hydrochloric acid, and the 
organic layer was extracted with 1M aqueous sodium hydroxide solution. The 
aqueous layer was acidified with 3M hydrochloric acid, and the precipitated 
crystals were extracted with diethyl ether. The organic layer was washed with 
saturated brine and dried over anhydrous magnesium sulfate. The desiccant was 
filtered off, and the filtrate was concentrated under reduced pressure to give the 
objective compound (2. 1 g, 82%) as colorless crystals. 

^-NMRpMSO-de , 6 ppm) : 12.84(1H, brs), 8.30(1H, d, J=1.3Hz), 7.96(lH,d, J=8.4Hz), 
7.80(1H, dd, J=1.6 and 8.4Hz), 7.26(1H, s), 2.57(1H, d, J=l.lHz) 
Preparation Example 35-3 

5-(Me1ho^carbonyl)-2-methylben2X)[b]thiophene 

5-Carboxy-2-methylbenzo[b]thiophene (2.1 g, 10.9 mmol) was dispersed in 
methanol (50 ml), and concentrated sulfuric acid was added. The mixture was 
refluxed with heating for 6 hr. After cooling, a saturated aqueous solution of 
sodium hydrogencarbonate was added, and methanol was distilled away under 
reduced pressure. The residue was extracted with methyl t-butyl ether. The 
organic layer was washed with saturated brine, and dried over anhydrous sodium 
sulfate. The desiccant was filtered off, and the filtrate was concentrated under 
reduced pressure to give the objective compound (2.0 g, 89%) as colorless crystals, 
^-NMRfCDCla, 6 ppm) : 8.35(1H, d, J=1.5Hz), 7.91(1H, dd, J=1.5 and 8.4Hz), 7.78(1H, d, 
J=8.4Hz), 7.04(1H, m), 3.94(3H, s), 2.60(3H, d, J=1.2Hz) 
Preparation Example 35-4 
3-(2,4-Dichlorobenzoyl)-5-(methoxyc^ 

Aluminum chloride (1.24 g, 9.3 mmol) was dispersed in methylene chloride 
(10 ml), and 2,4-dichlorobenzoyl chloride (0.97 g, 4.7 mmol) and then 5- 
(methoxycarbonyl)-2-methylbenzo[b]thiophene(0.8 g, 3.9 mml) were added thereto. 
The mixture was stirred at room temperature for 4 hr. The reaction mixture was 
poured into ice water and ethyl acetate was added. The mixture was extracted. 
The organic layer was washed twice with a saturated aqueous solution of sodium 
hydrogencarbonate and once with brine, and dried over anhydrous sodium sulfate. 
The desiccant was filtered off, and the filtrate was concentrated under reduced 
pressure to give the objective compound (1.5 g, quantitative) as pale yellow 
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crystals. 

1 H-NMR(DMSO-d 6 , 6 ppm) : 8.49(1H, d, J=1.3Hz), 8.00(1H, dd, J- 1.4 -and 8.4Hz), 
7.81(1H, d, J=8.4Hz), 7.49(1H, d, J=1.8Hz), 7.47(1H, d, J=8.3Hz), 7.40(1H, dd, J=1.9 and 
8.3Hz), 3.90(3H, s), 2.43(3H, s) 
Preparation Example 35-5 

3_((2 > 4-Dichlorophenyl)hydro 
benzo[b]thiophene 

3-(2,4-DicWorobenzoyl)-5-(metlioxycar^ 
thiophene (600 mg, 1.58 mmol) was dissolved in a mixed solvent of 
tetrahydrofuran (10 ml) and methanol (1 ml), and sodium borohydride (72 mg, 1.9 
mmol) was added thereto under ice-cooling. The mixture was stirred for 40 min 
under ice-cooling. Water was added to the reaction mixture, and the mixture was 
extracted with ethyl acetate. The organic layer was washed with saturated brine, 
and dried over anhydrous magnesium sulfate. The desiccant was filtered off, and 
the filtrate was concentrated under reduced pressure to give the objective 
compound (580 mg, 96%) as colorless crystals. 

^-NMRfCDCla, 6 ppm) : 8.46(1H, d, J=1.3Hz), 7.90(1H, dd, J=1.5 and 8.4Hz), 7.77(1H, d, 
J=8.4Hz), 7.70(1H, d, J=8.4Hz), 7.37(1H, d, J=2.1Hz), 7.29(1H, dd, J=2.1 and 8.4Hz), 
6.44(1H, d, J=2.8Hz), 3.90(3H, s), 2.52(3H, s), 2.04(1H, brs) 
Preparation Example 35-6 

3-(2,4-Dichloroben^l)-5-(methoxy(^bonyl)-2-methylbenzo[b]11iiophene 

Trifluoroacetic acid (30 ml) was cooled with ice, and sodium borohydride 
(537 mg, 14.2 mmol) was gradually added at 5 - 7°C for 20 min under a nitrogen 
atmosphere. A solution of 3-((2,4-dicWorophenyl)hydroxymethyl)-5- 
(methoxycarbonyl) -2 -methylbenzo[b] thiophene in methylene chloride was added 
dropwise for 50 min and the mixture was stirred at room temperature for 70 min. 
After the completion of the reaction, the reaction mixture was poured into ice water, 
and trifluoroacetic acid was neutralized with 25% aqueous solution of sodium 
hydroxide to make the solution alkaline. The solution was extracted with ethyl 
acetate, and the organic layer was washed with saturated brine and dried over 
anhydrous magnesium sulfate. The desiccant was filtered off, and the filtrate was 
concentrated under reduced pressure to give the objective compound (0.52 g) as 
colorless crystals. 

1 H-NMR(CDQ 3 , 6 ppm) : 8.13(1H, d, J=1.4Hz), 7.94(1H, dd, J=1.5 and 8.3Hz), 7.83(1H, d, 
J=8.3Hz), 7.44(1H, d, J=2.2Hz), 7.01(1H, dd, J=2.1 and 8.3Hz), 6.61(1H, J=8.3Hz), 
4.20(2H, s), 3.90(3H, s). 2.46(3H, s) 
Preparation Exampl 35-7 

5-Carbo^-3-(2,4-dichloroben^l)-2-methylbenzo[b]thiophene 

A mixture of 3-(2,4-Dichloroben2yl)-5-(metlio^c^bonyl)-2-methylbenzo- 

89 



[b]thiophene (0.52 g, 1.42 mmol), methanol (5 ml), tetrahydrofuran (5 ml) and 2M 
aqueous sodium hydroxide solution (7 ml) was refluxed under heating for 1 hr. 
The reaction mixture was concentrated under reduced pressure, and water was 
added to the residue. Then, the mixture was acidified with 3N hydrochloric acid 
and the precipitate was extracted from hot ethyl acetate. The organic layer was 
washed with saturated brine, and dried over anhydrous magnesium sulfate. The 
desiccant was filtered off, and the filtrate was concentrated under reduced 
pressure to give the objective compound (0.45 g, 90% by two steps) as colorless 
crystals. 

^-NMRfDMSO-dg, 6 ppm) : 12..91((1H, brs), 8.01(1H, d, J=8.5Hz), 8.00(1H, s), 7.82(1H, 
dd, J=1.7 and 8.3Hz), 7.66(1H, d, J=2.0Hz), 7.25(1H, dd, J=2.1 and 8.4Hz), 6.77(1H, d, 
J=8.4Hz), 4.24(2H, s), 2.50(3H, s) 
Preparation Example 36-1 
2-Bromophenyl (n-butane-2-on-l-yl)thioether 

2-Bromothiophenol (3.5 ml), l-bromo-2-butanone (3.1 ml) and potassium 
carbonate (6.90 g) were stirred in acetone at room temperature for 30 min. The 
reaction mixture was added to water (100 ml). The mixture was extracted with 
toluene (100 ml), dried over magnesium sulfate, and concentrated to give the 
objective compound (8.46 g) as an oil. 

X H-NMR(CDC1 3 ,(? ppm) : 1.07 (3H, t, J=7.3Hz), 2.66(2H, quartet, J=7.3Hz), 7.05-7.09(lH, 
m), 7.27-7.29(2H, m), 7.55(1H, d, J=8.4Hz) 
Preparation Example 36-2 
7-Bromo-3-ethylbenzo[b]thiophene 

Polyphosphoric acid (15.0 g) was added to 2-bromophenyl(n-butane-2-on- 
l-yl)thioether (6.81 g), and the mixture was stirred at 160°C for 2 hr. Ice was 
added to the reaction mixture and the mixture was extracted with toluene. The 
extract was washed with 10% aqueous ammonium chloride and a saturated 
aqueous solution of sodium hydrogencarbonate, dried over magnesium sulfate 
and concentrated to give the objective compound (4.43 g) as an oil. 

^-NMRfCDCla, 6 ppm) : 1.36(3H, t, J=7.5Hz), 2.84(2H, quartet, J=7.5Hz), 7.16(1H, s), 
7.27(1H, t, J=7.8Hz), 7.50(1H, d, J=7.6Hz), 7.70(1H, d, J=7.9Hz) 
Preparation Example 36-3 
7-Carboxy-3-ethylbenzo[b]thiophene 

Magnesium (2.67 g) was stirred in ether (15 ml) at room temperature. A 
solution of 7-bromo-3-ethylbenzo[b]thiophene (4.40 g) and methyl iodide (7.76 g) 
in ether (50 ml) were added dropwise over 30 min. Then, refluxing was conducted 
for 50 min and the reaction mixture was cooled in ice water bath. Using a 
separate reaction vessel, pulverized dry ice was stirred in ether, and the Grignard 
reagent prepared above was transferred to the vessel for about 5 min. To the 
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reaction mixture was added 2N hydrochloric acid to acidify the solution, and the 
ether layer was separated. The solution was made alkaline with a 5 / aqueous 
sodium hydroxide solution. The separated aqueous layer was acidified with 2N 
hydrochloric acid. After extraction with ether, the extract was dried over sodium 
sulfate and concentrated to give the objective compound (3.22 g) as crystals. 

1 H-NMR(CDC1 3 , 6 ppm) : 1.40(3H, t, J=7.3Hz), 2.91(2H, quartet, J=7.5Hz), 7.25(1H, s), 
7.52(1H, t, J=7.6Hz), 8.02(1H, dd, J=7.9 and 0.9Hz), 8.25(1H, d, J=7.4Hz) 
Preparation Example 36-4 

3-Ethyl-7-(methox7carbonyl)benzo[b]thiophene 

7-Carboxy-3-ethylbenzo[b]thiophene (3.20 g) and concentrated sulfuric 
acid were stirred in methanol (100 ml) at 60°C for 16 hr. The reaction mixture 
was concentrated and chloroform was added thereto. The mixture was washed 
with a saturated aqueous solution of sodium hydrogencarbonate. The chloroform 
was separated, and the residue was dried over magnesium sulfate, and 
concentrated to give the objective compound (3.04 g). 

^-NMRfCDCLj, 6 ppm) : 1.39(3H, t, J=7.5Hz), 2.89(2H, quartet, J=7.5Hz), 4.02(3H, s), 
7.22(1H, s), 7.47(1H, t, J=7.8Hz), 7.95(1H, dd, J=7.9 and 0.9Hz), 8.12(1H, d, J=7.5Hz) 
Preparation Example 36-5 
2-(2,4-Dichloroben2x>yl)-3-ethyl-7-(m 

Aluminum chloride (2.48 g) was stirred in methylene chloride (10 ml) and a 
solution of 2,4-dichlorobenzoyl chloride (1.94 g) in methylene chloride (10 ml) was 
added dropwise over 5 min. After stirring for 2 hr, ice was added to the reaction 
mixture, and the mixture was extracted with ethyl acetate. The extract was 
washed twice with a saturated aqueous solution of sodium hydrogencarbonate 
and once with a saturated aqueous solution of ammonium chloride and sodium 
sulfate. The concentration gave the objective compound (3.12 g). 

^-NMRfCDQg, 6 ppm) : 1.32(3H, t, J=7.5Hz), 3.28(2H, quartet, J=7.5Hz), 3.99(3H, s), 
7.37(1H, dd, J=8.3 and 2.0Hz), 7.45(1H, d, J=8.2Hz), 7.49(1H, d, J=1.9Hz), 7.56(1H, t, 
J=7.9Hz), 8.16(1H, d, J=8.2Hz), 8.26(1H, d, J=7.4Hz) 
Preparation Example 36-6 
7-Carbo^-2-(2 ,4-dicMorobenzy^ 

2-(2,4-DicMorobenzoyl)-3-ettiyl-7-(mefo^ 
(2.85 g) and hydrazine hydrate (3.50 g) were stirred in ethylene glycol (30 ml) at 
160°C for 1 hr. After cooling, potassium hydroxide (3.30 g) was added, and the 
mixture was stirred at 160°C for 2 hr. After cooling, ice and concentrated 
hydrochloric acid were added, and the mixture was extracted with ethyl acetate. 
The extract was dried over sodium sulfate and concentrated, and the residue was 
purified by silica gel column chromatography to give the objective compound (1.98 
g) as white crystals. 
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, 9R8I2H quartet, J-7.6HZ), 4.31(2H, s), 

Preparation EKample 37-1 

Ethyl Ma.Wichloioben^lantooH-oMtro e a^chtoroben^l-amtae 
AmixtureofS-nuoro-^nitrobetuotcaadls _ »■ ^^.a, 

hea ted to room ^^^"^00^ by filtration. The — 
was stirred and prectpttated was distffled a way. Ether was 

lay er of the filtrate was separated and *e sol ^ ^ 

added to the residue and ^^^dried to give 3-(2,4^chloroW- 
^takwere combined, ^^^"3 g, was added tirereto, and the 
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hydrogencarbonate. The solvent was distilled away under reduced pressure. 
Precipitated gum was gathered, and suspended in ethanol, filtered and dried to 
give the objective compound (0.400 g). 

^-NMRpMSO-de , 6 ppm) : 1.27(3H, t, J=7.1Hz), 4.24(2H, q, J=7.1Hz), 5.12(2H, s), 
7.04(1H, d, J=8.4Hz), 7.12(1H, d, J=8.2Hz), 7.37(1H, dd, J=2.1 and 8.4Hz), 7.51(1H, s), 
7.67-7.72(2H, m), 11.37(1H, brs) 
Preparation Example 37-4 
1 -(2 ,4-DicWorobenzylammo)-6-(eta^ 

Sodium hydrite (0.080 g, 60% suspension in oil) was added to a solution of 
l-(2,4-cUchloroben2ylamino)-2-^ (0.396 g) 

in N , N' -dimethylf ormamide (4 ml), and the mixture was stirred at room 
temperature for 1 hr. Methyl iodide (0.307 g) was added, and the mixture was 
stirred for 2 hr. The precipitated crystals were collected by filtration, washed with 
water and ethanol and dried to give the objective compound (0.348 g). 

^-NMRfDMSO-d* , 6 ppm) : 1.28(3H, t, J=7.1Hz), 3.41(3H, s), 4.25(2H, q, J=7.1Hz), 
5.17(2H, s), 7.05(1H, d, J=8.4Hz), 7.32(1H, d, J=8.3Hz), 7.36(1H, d, J=8.4Hz), 7.57(1H, s), 
7.69(1H, s), 7.76(1H, d, J=8.3Hz) 
Preparation Example 37-5 
6-Carbo^- l-(2,4-dicWorobenzylamino)^^ 

Ten percent sodium hydroxide (0.650 g) was added to a mixture of l-(2,4- 
dichlorobenzylamino)-6-(etlioxycar^ (0.308 g), 

ethanol (4 ml), tetrahydrofuran (8 ml) and water (4 ml), and the mixture was stirred 
at 60°C for 2.5 hr. A part of the reaction mixture was concentrated, and 
neutralized with a saturated aqueous solution of sodium hydrogencarbonate. 
The crystals precipitated were filtered and dried to give the objective compound 
(0.276 g). 

^-NMRpMSO-de , 6 ppm) : 3.41(3H, s), 5.16(2H, s), 7.03(1H, d, J=8.4Hz), 7.29(1H, d, 
J=8.2Hz), 7.36(1H, dd, J=2.1 and 8.4Hz), 7.55(1H, d, J=1.4Hz), 7.69(1H, d, J=2.1Hz), 
7.75(1H, dd, J=1.4 and 8.3Hz) 
Preparation Example 38-1 

1 -(2 ,4-Dichloroben^l)-6-(etJio^carbonyl)benzotriazole 

Ethyl 4-ainino-3-(2,4-dichloroben2ylamino)benzoate (0.89 g), concentrated 
sulfuric acid (1.0 g) were stirred in a mixed solvent of acetic acid (20 ml), water (10 
ml) and tetrahydrofuran (20 ml). Sodium nitrite (3.0 g) was added thereto, and 
the mixture was stirred at room temperature for 30 min. The solvent was distilled 
away, and water was added to separate the toluene layer. The mixture was 
washed with a saturated aqueous solution of sodium hydrogencarbonate. The 
toluene layer was concentrated to give the objective compound (0.64 g) as a crude 
product. 
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^-NMRlCDCla , 6 ppm) : 1.43(3H, t, J=7.2Hz), 4.43(2H, quartet, J=7.1Hz ), 5.97(2H, s), 
6.94 (1H, d, J=8.4Hz), 7.18(1H, dd, J=8.4 and 2.1Hz), 7.48(1H, d, J=2.0Hz), 8.06(1H, dd, 
J=8.7 and 1.3Hz), 8.12(1H, dd, J=8.9 and 0.9Hz), 8.23(1H, d, J^l.OHz) 
Preparation Exampl 38-2 
6-Carboxy- l-(2 ,4-dichlorobenzyl)benzotriazole 

l-(2,4-DicWoroben^l)-6-(ethoxycarbonyl)benzotriazole (0.60 g) was 
refluxed under heating in a mixed solvent of 5 % aqueous solution of sodium 
hydroxide (6 g) and ethanol (20 g) for 0.5 hr. After cooling, concentrated 
hydrochloric acid (4 ml) and water (10 ml) were added to the reaction mixture, and 
the mixture was extracted with ethyl acetate, concentrated and dried to give the 
objective compound (0.50 g) as a crude product. 

^-NMRfDMSO-d* , 6 ppm) : 6.13(2H, s), 7.24(1H, d, J=8.3Hz), 7.43-7.46(lH, m), 
7.70-7.72(lH, m), 7.95(1H, d, J=8.8Hz), 8.14(1H, d, J=8.6Hz), 8.47(1H, s) 
Preparation Example 39*1 
4-Ethyl-3-rritxobenzoic acid 

4-Ethylbenzoic acid (20 g, 133 mmol) was ice-cooled and fuming nitric acid 
(94%, d= 1.50, 50 ml) was dropwise added thereto for 40 min. The mixture was 
stirred at 4-5°C for 1.25 hr. The resulting yellow suspension was poured into 
ice-water and the precipitated crystals were collected by filtration. The crystals 
were dissolved in ethanol, and water was added for recrystallization to give the 
objective compound (24.6 g, 94.8%) as colorless crystals. 
X H-NMR(CDC1 3 , 6 ppm) : 8.59(1H, d, J=1.6Hz), 8.24(1H, dd, J=1.6 and 8.0Hz), 
7.52(1H, d, J=8.0Hz), 3.00(2H, quartet, J=7.5Hz), 1.33(3H, t, J=7.5Hz) 
Preparation Example 39-2 
3-Amino-4-ethylbenzoic acid 

4-Ethyl-3-nitrobenzoic acid (5.0 g, 27.4 mmol) was dissolved in methanol 
(50 ml) and a Pd-C catalyst (5%, 250 mg) was added thereto. The mixture was 
stirred under a hydrogen atmosphere from 0°C to room temperature for 1 hr. 
After the completion of the reaction, the catalyst was filtered off and the filtrate was 
concentrated under reduced pressure. The obtained crystals were washed with 
methyl t-butyl ether/hexane and dried to give the object compound (3.2 g, 70.6%). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 12.40(1H, brs), 7.21(1H, d, J=1.6Hz), 7.07(1H, dd, 
J=1.6 and 7.6Hz), 6.99(1H, d, J=7.7Hz), 5.06(2H, brs), 2.45(2H, quartet, J=7.4Hz), 
1.11(3H, t, J=7.4Hz). 
Preparati n Exampl 39-3 
6-Carboxy-3-methyl- 1 H-indazole 

To chloroform (75 ml), which had been passed through an alumina column, 
was added boron trifluoride diethyl ether complex (3.75 g, 26.4 mmol) and the 
mixture was cooled at - 12°C. A solution of 3-amino-4-ethylbenzoic acid (2.5 g, 
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15.1 mmol) in tetrahydrofuran (25ml) was dropwise added thereto for 20 min. 
After the completion of the addition, t-butyl nitrite (1.87 g, 18. 1 mmol) was added 
and the mixture was heated to 5°C. The mixture was stirred at 5°C for 1.5 hr. 
Then potassium acetate (7.4 g, 75.4 mmol) and 18-crown-6-ether (400 mg, 1.51 
mmol) were added and the mixture was stirred at room temperature for 40 hr. 
The brown reaction mixture was concentrated under reduced pressure. Ethyl 
acetate/acetone (7/3, 100 ml) and IN hydrochloric acid (25 ml) was added to the 
residue and the mixture was stirred at room temperature for 1 hr. Saturated 
brine (25 ml) was added thereto. The insoluble matter was filtered off and the 
filtrate was partitioned. The water layers were extracted with ethyl 
acetate/acetone (7/3, 40 ml) and the combined organic layer was dried over 
anhydrous magnesium sulfate. The drying agent was filtered off and the filtrate 
was concentrated under reduced pressure. The obtained brown oil (4.3 g) was 
dissolved in ethyl acetate, and then hydrogen chloride-diethyl ether (6 1 of 
hydrogen chloride in 40 ml of ether) and diethyl ether (100 ml) were added. The 
precipitated solid was collected by filtration. The obtained solid was extracted 
with ethyl acetate/acetone (7/3, 100 ml) and saturated brine (25 ml), and the 
aqueous layer was further extracted with ethyl acetate. The combined organic 
layers were dried over anhydrous magnesium sulfate. The drying agent was 
filtered off and the filtrate was concentrated under reduced pressure. The 
obtained solid was washed with diethyl ether to give the objective compound (0.46 
g, 17%) as brown crystals. 

^-NMRpMSO-d* , 6 ppm) : 12.94(2H, brs), 8.04(1H, s), 7.77(1H, d, J=8.3Hz), 
7.62(1H, dd, J=l.l and 8.4Hz), 2.48(3H, s). 
Preparation Example 39-4 
6 - (Methoxycarbonyl) -3 -methyl- lH-indazole 

6-Carboxy-3-methyl- lH-indazole (359 mg, 2.11 mmol) was dissolved in 
methanol (50 ml), and concentrated sulfuric acid (0. 1 ml) was added. The 
mixture was heated under reflux for 22 hr. After cooling, a saturated aqueous 
sodium hydrogencarbonate solution was added and the methanol was distilled 
away under reduced pressure. The residue was extracted with ethyl acetate, and 
the organic layer was washed with saturated brine and dried over anhydrous 
sodium sulfate. The drying agent was filtered off and the filtrate was concentrated 
under reduced pressure to give the objective compound (340 mg, 87%) as brown 
crystals. 

1 H-NMR(CDC1 3 , 6 ppm) : 8.18(1H, s), 7.82(1H, d, J=8.4Hz), 7.72(1H, d, 
J=8.4Hz), 3.96(3H, s), 2.61(3H, s). 
Preparation Exam pi 39-5 

1 -(2 ,4-Dichlorobenzyl)-6-(methoxycarbonyl)-3-methyl- 1 H-indazole 
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6-(Me1±ioxyc^bonyl)-3-methyl- lH-indazole (0.40 g, 2.1 mmol) was 
dissolved in dimethylformamide (15 ml) and the mixture was ice-cooled. Sodium 
hydride (85 mg, 60% suspension in oil, 2. 1 mmol as NaH) was added and the 
mixture was stinred at 0°C for 30 min. 2,4-Dichlorobenzyl chloride (0.45 g, 
2.3 lmmol) was added and the mixture was stirred at room temperature for 18 hr. 
The reaction mixture was extracted with ethyl acetate/water. The organic layer 
was washed with saturated brine and dried over anhydrous sodium sulfate. The 
drying agent was filtered off and the filtrate was concentrated under reduced 
pressure. The obtained crystalline residue was separated and purified by silica 
gel column chromatography (eluent: hexane/ethyl acetate=9/ 1) to give the 
objective compound (0.54 g, 74%) as colorless crystals. 

1 H-NMR(CDC1 3 , 6 ppm) : 8.06(1H, d, J=l.lHz), 7.82(1H, dd, J=l.l and 8.4Hz), 
7.72(1H, d, J=8.3Hz), 7.42(1H, d, J=2.0Hz), 7.08(1H, dd, J=2.0 and 8.3Hz), 
6.60(1H, d, J=8.4Hz), 5.63(2H, s), 3.94(3H, s), 2.61(3H, s) 
Preparation Example 39-6 

6-Carboxy- 1 -(2 ,4-dichlorobenzyl) -3-methyl- 1 H-indazole 

l-(2,4-DicWorobenzyl)-6-(met±ioxyc^ (0.2 g, 

0.57 mmol) was suspended in ethanol (10 ml), and a 1M aqueous sodium 
hydroxide solution (2 ml) was added. The mixture was stirred under heating at 
90°C for 40 min. After the starting compound disappeared, the ethanol was 
distilled away under reduced pressure. The residue was acidified with IN 
hydrochloric acid (3 ml) and extracted with ethyl acetate. The organic layer was 
washed with saturated brine and dried over anhydrous sodium sulfate. The 
drying agent was filtered off and the filtrate was concentrated under reduced 
pressure to give the objective compound (0. 19 g, 99%) as colorless crystals. 

'H-NMRfCDCla , 6 ppm) : 8.14(1H, s), 7.87(1H, dd, J=l.l and 8.4Hz), 7.76(1H, d, 
J=8.2Hz), 7.43(1H, d, J=2.1Hz), 7.10(1H, dd, J=2.1 and 8.3Hz), 6.67(1H, d, 
J=8.3Hz), 5.65(2H, s), 2.63(3H, s) 
Preparation Example 40-1 

3-Ethyl-7-(me1±io^carbonyl)-2,4-(lH,3H)-quinazolinedione 

A mixture of dimethyl 2-aminoterephthalate (4. 18 g), ethyl isocyanate (2.58 
ml) and triethylamine (1.0 ml) in toluene (20 ml) was heated at 70°C for 15 hr. 
After concentration, methanol (50 ml) and concentrated hydrochloric acid (10 ml) 
was added and the mixture was stirred at room temperature for 5 hr. After 
concentration, the residue was washed with water (50 ml) and methanol (50 ml) 
and dried to give the object compound (2.23 g). 

"H-NMRpMSO-d* , 6 ppm): 1.14(3H, t, J=7.1Hz), 3.88(3H, s), 3.92(2H, quartet, 
J=7.1Hz), 7.69(1H, dd, J=8.3 and 1.4Hz), 7.75(1H, d, J=1.2Hz), 8.03(1H, d, 
J=8.2Hz), 11.58(1H, brs) 
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Preparation Exampl 4C-2 

1 -(2 ,4-DicWorobenzyl)^ 

A mixture of 3-ethyl-7-(metiioxycarbonyl)-^^ 
(2.17 g), 2,4-dichlorobenzyl chloride (2.05 g), potassium iodide (1.45 g) and 
potassium carbonate (5.0 g) in acetone (80 ml) was heated under reflux for 1.5 hr. 
After cooling, water (50 ml) was added to the reaction mixture and the precipitate 
was collected by filtration. The precipitate was washed with water (30 ml) and 
methyl t-butyl ether (30 ml) and dried to give the object compound (2.60 g). 

^-NMRpMSO-d* , 6 ppm) : 1.20(3H, t, J=7.0Hz), 3.83(3H, s), 4.02(2H, quartet, 
J=7.0Hz), 5.38(2H, s), 7.16(1H, d, J=8.5Hz), 7.29-7.31(lH, m), 7.51(1H, s), 
7.75(1H, d, J=2.0Hz), 7.80(1H, d, J=8.1Hz), 8.22(1H, d, J=8. 1Hz) 
Preparation Example 40-3 

7-Carboxy- l-(2,4-dichlorobenzyl)-3-ethyl-2,4-( lH,3H)-quinazolinedione 
l-(2,4-Dichloroben^l)-3-ethyl-7-(methoxycarbonyl)-2,4( 1 H,3H)- 
quinazolinedione (2.36 g) in a mixture of a 5% aqueous sodium hydroxide solution 
(10 g) and methanol (30 g) was heated under reflux for 1 hr. After cooling, 
concentrated hydrochloric acid (3.9 g) was added to the reaction mixture and the 
precipitate was collected by filtration. The precipitate was washed with water 
(100 g) and toluene (20 ml) and dried to give the objective compound (2.27 g) as 
white crystals. 

^-NMRpMSO-d* , 6 ppm) : 1.19(3H, t, J=7.0Hz), 4.02(2H, quartet, J=7.0Hz), 
5.37(2H, s), 7.14(1H, d, J=8.4Hz), 7.30(1H, dd, J=8.4 and 2.1Hz), 7.48(1H, s), 
7.75(1H, d, J=2.1Hz), 7.78(1H, d, J=8.0Hz), 8.20(1H, d, J=8.1Hz) 
IR(Nujol) : 1724, 1704, 1662cm 1 
mp : 238-240°C. 
Preparation Example 41-1 

3-(2,4-DicWoroben2yl)-7-(melJioxycarbonyl)-2,4(lH,3H)-quinazoUnedione 

A mixture of dimethyl 2-aminoterephthalate (4.18 g), N,N'- 
carbonyldiimidazole (3.89 g) and N-methylmorpholine (4.0 ml) in tetrahydrofuran 
(30 ml) was stirred at room temperature for 2 1 hr. After concentration of the 
reaction mixture, acetonitrile (70 ml) and 2,4-dichlorobenzylarnine (5.47 g) were 
added and the mixture was stirred at reflux temperature for 2 hr. The 
precipitated solid was washed with water (50 ml) and acetonitrile (50 ml) and dried 
to give the objective compound (4.64 g). 

"H-NMRpMSO-de , 6 ppm) : 3.90(3H, s), 5.09(2H, s), 7.15(1H, d, J=8.4Hz), 
7.30(1H, dd, J=8.4 and 2. 1Hz), 7.65(1H, d, J=2.2Hz), 7.71(1H, dd, J=8.3 and 
L4Hz), 7.81(1H, s), 8.06(1H, d, J=8.4Hz), 11.8(1H, brs) 
Preparation Exampl 41-2 
3-(2,4-Dichlorobenzyl)-7-(meto^ 

97 



quinazolinedione 

A mixture of 3-(2,4-dichloroben2yl)-7-(metho^carbonyl)-2,4-(lH,3H)- 
quinazolinedione (2.30 g), methyl iodide (2.13 g) and potassium carbonate (2.07 g) 
in acetone (30 ml) was heated under reflux for 2 hr. After cooling, the reaction 
mixture was concentrated, and the residue was washed with water (60 ml) and 
methyl t-butyl ether (20 ml) and dried to give the objective compound (2.25 g) as 
white crystals. 

"H-NMRpMSO-d* , 6 ppm) : 3.58(3H, s), 3.93(3H, s), 5.14(2H, s), 7.17(1H, d, 
J=8.4Hz), 7.29 (1H, dd, J=8.4 and 2.0Hz), 7.65(1H, d, J=2.0Hz), 7.84(1H, dd, 
J=8.2 and 1.2Hz), 7.91(1H, s), 8.18(1H, d, J=8.2Hz) 
Preparation Example 41-3 

7-Carboxy-3-(2 ,4-dicWorobenzyl)- l-methyl-2 ,4( lH,3H)-quinazolinedione 

3-(2,4-Dichlorobenzyl)-7-(m^ 
quinazolinedione (2.02 g) in a mixture of a 5% aqueous sodium hydroxide solution 
( 10 g) and methanol (30 g) was heated under reflux for 1 hr. After cooling, 
concentrated hydrochloric acid (5.5 g) was added to the reaction mixture and the 
precipitate was collected by filtration. The precipitate was washed with water (50 
g) and methanol (50 g) and dried to give the objective compound (1.90 g) as white 
crystals. 

^-NMRfDMSO-cU , 6 ppm) : 3.58(3H, s), 5. 14(2H, s), 7. 16(1H, d, J=8.5Hz), 7.29 
(1H, dd, J=8.4 and 2.1Hz), 7.65(1H, d, J=2.1Hz), 7.82(1H, d, J=8.2Hz), 7.91(1H, s), 
8.16(1H, d, J=8.2Hz) 
IR(Nujol) : 1712, 1691, 1667cm 1 
mp: 308-3 10°C. 
Preparation Example 42-1 
3-(2 ,4-DicWoroberizyl)-7-(mefo^ 

A solution of dimethyl 2-aminoterephthalate (4. 18 g) and N,N- 
dimethylformarnide dimethyl acetal (4.77 g) in dimethylformamide (20 ml) was 
heated at 135°C for 2 hr. The reaction mixture was concentrated to give an oil 
(5.40 g). To 2.70 g of the oil, 2,4-dichlorobenzylamine (3.52 g) was added and^the 
mixture was heated for at 100°C for 5 min. After cooling, the residue was washed 
with water (50 ml) and 2-propanol (50 ml) and dried to give the objective 
compound (3.10 g) as white crystals. 

'H-NMRfDMSO-cU , 6 ppm) : 3.99(3H, s ), 5.26(2H, s), 7.24-7.27(2H, m), 7.42 
(1H, d, J=8.4Hz), 7.44(1H, d, J=2.2Hz), 8. 12(1H, dd, J=8. 3 and 1.7Hz), 8.25(1H, s), 
8.35(1H, d, 8.4Hz), 8.39(1H, d, 1.4Hz) 
Preparati n Example 42-2 

7-(^bo^-3-(2,4-dichloroben^l)-4(3H)-quinazolinone 

3-(2,4-DicMorobenzyl)-7-(met±i^ (2.00 g) 
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in a mixture of a 5°/ aqueous sodium hydroxide solution (20 ml) and methanol (20 
ml) was heated under reflux for 1 hr. After cooling, concentrated hydrochloric 
acid was added to the reaction mixture and the precipitate was collected by 
filtration. The precipitate was washed with water (50 g) and toluene (30 ml) and 
dried to give the objective compound (1.50 g) as white crystals. 

1 H-NMR(DMSO-d 6 , 6 ppm) : 5.25(2H, s), 7.19(1H, d, J=8.4Hz), 7.37(1H, dd, 
J=8.4 and 2.3Hz), 7.68(1H, d, J=2.1Hz), 8.03(1H, dd, J=8.2 and 1.5Hz), 8.18(1H, s), 
8.23(1H, d, J=8.4Hz), 8.58(1H, s) 
IR(Nujol) : 1724, 1679, 1660cm" 1 . 
mp : 244-246°C. 
Preparation Example 43-1 

Dimethyl 2-((2 ,4-dichlorophenyl)acetylamino)terephthalate 

A mixture of dimethyl 2-aminoterephthalate (2.09 g), 2,4- 
dichlorophenylacetic acid (2.05 g), N,N-dimetiiylaminopyridine (1.32 g) and 
dicyclohexylcarbodiimide (2.22 g) in tetrahydrofuran (20 ml) was stirred at room 
temperature for 2 hr and then at 80°C for 4 hr. After cooling, the precipitate was 
filtered off and the filtrate was washed with IN hydrochloric acid. Chloroform was 
added to the obtained organic layer, and the mixture was washed with a saturated 
aqueous sodium hydrogencarbonate solution and dried over sodium sulfate. The 
solvent was distilled away and the residue was washed with water and methanol to 
give the object compound (2.54 g) as white crystals. 

^-NMRpMSO-dc , 6 ppm) : 3.81(3H, s), 3.86(3H, s), 3.93(2H, s), 7.45 (1H, dd, 
J=8.3 and 2.1Hz), 7.51(1H, d, J=8.3Hz), 7.73(1H, dd, J=8.2 and 1.7Hz), 7.97(1H, d, 
J=8. 2Hz), 8.74(1H, d, 1.7Hz), 10.64(1H, s). 
Preparation Example 43-2 

2-(2,4-DicWoroben^l)-3-methyl-7-(methylcarbamoyl)-4(3H)-quinazolinone 

Dimethyl 2-((2,4-dichlorophenyl)acetylarnino)terephthalate (0.96 g) and a 
40% aqueous methylamine solution (5 ml) in a mixture of methanol (20 ml) and 
tetrahydrofuran (20 ml) were stirred at room temperature for 1 hr. After 
concentration of the reaction mixture, methanol (20 ml) and concentrated 
hydrochloric acid (5 ml) were added to the residue and the mixture was stirred at 
50°C for 30 min. The reaction mixture was concentrated to give the objective 
compound (0.90 g) as white crystals. 

'H-NMRfCDCla , 6 ppm) : 3.05(3H, d, J=4.9Hz), 3.56(3H, s), 4.28(2H, s), 6.24(1H, 
brs), 7.12(1H, d, J=8.4Hz), 7.22(1H, dd, J=8.3 and 2.1Hz), 7.48(1H, d, J=2.2Hz), 
7.86(1H, dd, J=8.2 and 1.7Hz), 7.90(1H, d, J=1.6Hz), 8.32(1H, d, J=8.4Hz). 
Preparation Exam pi 43-3 
7-Carboxy-2-(2,4-dichloroben^^ 

2-(2,4-Dichlorobenzyl)-3-met±i^^^ 
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(0.88 g) in a mixture of concentrated sulfuric acid (2.0 g) and water (2.0 g) was 
stirred at 100°C for 7 hr. After cooling of the reaction mixture, water (5 ml) was 
added. The precipitate was collected by filtration, washed with methanol and 
dried to give the objective compound (0.69 g) as white crystals. 

^-NMRpMSO-de , 6 ppm) : 3.58(3H, s), 4.37(2H, s), 7.37-7.44(2H, m), 7.66(1H, 
d, J=2.0Hz), 7.87(1H, d, J=1.4Hz), 7.94(1H, dd, J=8.2 and 1.6Hz), 8.20(1H, d, 
J=8.3Hz) 

IR(Nujol) : 1719, 1676cm 1 
mp : 266-27 1°C. 
Preparation Example 44-1 

6-(Ethoxycarbonyl)-3-(2,4-dicWoroberi2yl)-3,4-dmydro-2-me1hylqumazolme 
hydrochloride 

A mixture of ethyl 3-methyl-4-nitrobenzoate (2.09 g), N-bromosuccinimide 
(2.78 g) and AIBN (0. 12 g) in carbon tetrachloride (10 ml) was heated under reflux 
for 12 hr. After cooling, precipitate was filtered off and the filtrate was 
concentrated. 2,4-Dichlorobenzylamine (2.76 g), the potassium carbonate (2.76 
g) and toluene (20 ml) were added to the residue and the mixture was stirred under 
heating at 100°C for 1.5 hr. After cooling, the reaction mixture was washed with 
water and concentrated hydrochloric acid (5 ml) was added to the toluene layer. 
The resulting solid was collected by nitration, washed with water and toluene and 
dried to give a crude product of ethyl 3-(2,4-dichloroben2ylamino)methyl-4- 
nitrobenzoate hydrochloride (2.74 g). 

To the crude product were added sodium hydrosulfite (17 g), 
tetrahydrofuran (20 ml), ethanol (20 ml) and water (80 ml) and the mixture was 
heated under reflux for 1 hr. After cooling, the tetrahydrofuran layer was 
separated and concentrated. To the residue containing ethyl 4-amino-3-(2,4- 
di(^loroberizyl-amino)methylbenzoate as a main component , acetic acid (20 ml) 
and acetic anhydride (20 ml) were added and the mixture was heated at 100°C for 
1 hr. After concentration of the reaction mixture containing ethyl 4- 
a<^tylanimcH3-(2,4-dichloroberizylamino)methylbenzoate as a main component, 
methanol (20 ml) and concentrated hydrochloric acid (5 ml) were added and the 
mixture was heated under reflux for 1 hr. The reaction mixture was concentrated 
to give a crude product of the object compound (0.68 g). 
Preparation Example 44-2 

6-<^boxy-3-(2,4-dichloroberi2yl)-3,4-dmydro^ 

6-(Ethoxycarbonyl)-3-(2,4-dicWorobenzyl)-3,4-dihydro-2- 
methylquinazoline hydrochloride (0.68 g) in a mixture of a 10% aqueous sodium 
hydroxide solution (5 ml) and ethanol (10 ml) was stirred at 60°C for 1 hr. After 
standing cool the reaction mixture, concentrated hydrochloric acid (5 ml) was 
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added and the precipitate was collected by filtration. The precipitated was 
washed with toluene and 2-propanol and dried to give the objective compound 
(0.4 1 g) as white crystals. 

1 H-NMR(DMSO-d 6 , 6 pprn) : 3.55(3H, s), 4.74(2H, s), 4.90(2H, s), 7.31(1H, d, 
J=8.3Hz), 7.49 (1H, dd, J=8.4 and 2.2Hz), 7.64(1H, d, J=8.4Hz), 7.71(1H, s), 
7.76(1H, d, J=2.0Hz), 7.89(1H, d, J=8.3Hz), 12.96(1H, brs) 
IR(Nujol) : 1718cm" 1 
mp : 277°C (decomposition) 
Preparation Example 45-1 

Dimethyl 2 -((2 ,4-dichlorobenzyl) amino) terephthalate 

Dimethyl 2-aminoterephthalate (10.45 g), 2,4-dichlorobenzyl chloride 
(11.74 g), potassium iodide (8.33 g) and potassium carbonate (13.82 g) in a mixed 
solvent of toluene (50 ml) and water (30 ml) were heated under reflux for 20 hr. 
After cooling, toluene (50 ml) was added and the precipitated yellow crystals were 
collected by filtration. The crystals were washed with water and toluene and dried 
to give the objective compound (7.87 g). The mother liquor was concentrated and 
crystallized from ethyl acetate to give the second crystals (4.43 g). 

^-NMRfCDCL, , 6 ppm) : 3.88(3H, s), 3.90(3H, s), 7.19-7.27(4H, m), 7.42(1H, d, 
J=2.0Hz), 7.99(1H, d, J=8.8Hz), 8.20-8.28(lH, m) 
Preparation Example 45-2 

Dimethyl 2-((N-acetyl)-(2,4-dichlorobenzyl)amino)terephthalate 

A mixture of dimethyl 2-(2,4-dichloroben^l)aminoterephthalate (12.00 g), 
N,N-dimethylaniline (7.92 g) and acetyl chloride (5.5 ml) in toluene (140 ml) was 
heated at 50°C for 15 hr. After cooling, ice and concentrated hydrochloric acid 
were added to acidify the reaction mixture and the toluene layer was separated. 
The toluene layer was washed successively with water and a saturated aqueous 
sodium hydrogencarbonate solution, dried over sodium sulfate and concentrated. 
The residue was crystallized from 2-propanol to give the objective compound (8.40 
g) as white crystals. 

^-NMRfCDCla , 6 ppm) : 3.88(3H, s), 3.90(3H, s), 7.19-7.27(4H, m), 7.42(1H, d, 
J=2.0Hz), 7.99(1H, d, J=8.8Hz), 8.20-8.28(lH, m) 
Preparation Example 45-3 

2-((N-Acetyl)-(2,4-dichloroben^l)ainino)terephthalicacid 

A mixture of dimethyl 2-((N-acetyl)"(2,4-dichlorobenzyl)amino)terephthalate 
(2.05 g) and 10% aqueous sodium hydroxide solution (8.00 g) in methanol (20 ml) 
was heated at 60°C for 1 hr. After cooling, concentrated hydrochloric acid was 
added to acidify the reaction mixture and the precipitated solid was collected by 
filtration. The solid was washed with water (60 ml) and dried to give the objective 
compound (1.87 g) as white crystals. 
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H-I-NMRpMSO-de , 6 ppm) : 1.73(3H, s), 4.30(1H, d, J= 10.30Hz), 5.28(1H, d, 
J=10.30Hz), 7.37(1H, dd, J=8.3 and 2.0Hz), 7.41(1H, d, J=8.4Hz), 7.52(1H, d, 
J=2.0Hz), 7.55(1H, s), 7.97-7.99(2H, m) 
Preparation Exam pi 45-4 

2-((N-Acetyl)-(2,4-dichlorobenzyl)amino)- 1 ,4-dicarbamoylbenzene 

A mixture of 2-((N-acetyl)-(2,4-dichloroben2yl)amino)tereph acid (1.80 
g) and N,N'-carbonyldiimidazole (1.62 g) in tetrahydrofuran (10 ml) was stirred at 
room temperature for 1 hr. Thereto was added 25% ammonia water (50 ml). 
The mixture was stirred for 10 min and concentrated. The residue was washed 
with water and 2-propanol and dried to give the object compound (1.56 g) as white 
crystals. 

^-NMRpMSO-d* , 6 ppm) : 1.80(3H, s), 4.27(1H, d, J=15.75Hz), 5.28(1H, d, 
J= 15.75Hz), 7.37(1H, dd, J=8.4 and 2.1Hz), 7.44(1H, d, J=8.4Hz), 7.50(1H, brs), 
□ 7.54(1H, d, J=2.1Hz), 7.55(1H, d, J=1.5Hz), 7.59(1H, d, J=8.0Hz), 7.66(1H, brs), 

^3 7.88(1H, d, J=7.9Hz), 8.01(1H, brs), 8.04(1H, brs) 

* j Preparation Example 45-5 

43 7-C^bamoyl-l-(2,4-dichlorobenzyl)-2-metJiylquinazoline-4-one 
i j 2-((N-Acetyl)-(2,4-dichlorober^ (1.50 g) 

■s in a mixture of concentrated hydrochloric acid (10 ml) and methanol (30 ml) was 

)i heated under reflux for 30 min. After concentration, the object compound ( 1 .46 

\a g) was obtained as white crystals. 

]i z ^-NMRfDMSO-d^ , 6 ppm) : 2.70(3H, s), 5.70(2H, s), 7.16(1H, d, J=8.4Hz), 

m 7.35(1H, dd, J=8.4 and 2.1Hz), 7.77(1H, brs), 7.86(1H, brs), 8.09(1H, d, J=8.2Hz), 

8.32(1H, d, J=8.2Hz), 8.37(1H, brs) 

Preparation Example 45-6 

7-Carboxy-l-(2,4-dicWorobenzyl)^^ 

7-Carbamoyl-l-(2,4-dichlorobenzyl)-2-methyl-4(lH)-quinazolinone (1.40 g) 

in a mixture of concentrated sulfuric acid (6 ml) and water (6 ml) was heated at 

100°C for 1 hr. After cooling, the precipitated solid was collected by filtration, 

washed with water, dried and concentrated to give the object compound (1.46 g) as 

white crystals. 

'H-NMRpMSO-d* , 6 ppm) : 2.54(3H, s), 5.56 (2H, s), 6.94(1H, d, J=8.5Hz), 
7.32(1H, d, J=8.5Hz), 7.74(1H, s), 7.81(1H, d, J=1.9Hz), 7.96(1H, d, J=8.2Hz), 
8.20(1H, d, J=8.2Hz). 
Preparation Exampl 46-1 
Methyl 4-bromomethyl-3-nitrobenzoate 

A mixture of methyl 3-nitn>4-methylbenzoate (4.147 g), N-bromo- 
succinimide (7. 12 g) and AIBN (0.40 g) in carbon tetrachloride (30 ml) was stirred 
at 70°C for 42 hr. After cooling, the insoluble matter was filtered off and the 
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filtrate was concentrated to give an oil (7.40 g) containing the object compound. 
Preparation Exampl 46-2 

2-((N-Acetyl)aminomel±iyl)-5"((N-acetyl)carbamoy 1 -nitrobenzene 

The crude methyl 4-bromomethyl-3-nitrobenzoate (7.40 g) obtained above 
in 25% aqueous ammonia water (140 ml) and methanol (70 ml) was stirred at 50°C 
for 1 hr. The reaction mixture was concentrated, and acetic acid (50 ml) and 
acetic anhydride (50 ml) were added. After refluxing for 30 min, the reaction 
mixture was cooled and a saturated aqueous sodium hydrogencarbonate solution 
was added. The mixture was extracted with ethyl acetate, dried over magnesium 
sulfate and concentrated. The residue was washed with chloroform to give the 
object compound. 

^-NMRpMSO-d* , 6 ppm) : 1.91(3H, s), 2.34(3H, s), 4.57(2H, d, J=5.9Hz), 
7.63(1H, d, J=8.3Hz), 8.19(1H, d, J=8.2Hz), 8.48-8.53(2H, m), 1 1.26(1H, brs) 
Preparation Example 46-3 

2-((N-Acetyl)aminomeliayl)-5-((N-acetyl)carbamoyl)aniline 

2-((N-Acetyl)aminomethyl)-5-((N-acetyl)c^ (1.00 g) 

and sodium hydrosulfite (7.0 g) in a mixture of tetrahydrofuran (5 ml), ethanol (5 
ml) and water (20 ml) were heated under reflux for 1 hr. After cooling, the organic 
layer was separated, dried over sodium sulfate and concentrated. The residue 
was purified by silica gel column chromatography to give the objective compound 
(1.06 g). 

Preparation Example 46-4 

7-(Acetylcarbamoyl)- l-(2,4-dichlorobenzyl)- 1 ,4-dihydro-2-methylquinazoline 
hydrochloride 

5-(Acetylcarbamoyl)-2-(acetylaminomethyl)aniline (1.06 g), potassium 
carbonate (1.40 g), potassium iodide (0.8 g) and 2,4-dichlorobenzyl chloride (1.40 
g) in a mixture of dimethylformamide (15 ml) and water (10 ml) were stirred at 90°C 
for 15 hr. After concentration of the reaction mixture, water was added and the 
mixture was extracted with ethyl acetate. The extract was concentrated, and 
methanol (5 ml) and concentrated hydrochloric acid (5 ml) were added. The 
mixture was refluxed for 1 hr. The reaction mixture was concentrated and 
purified by thin-layer chromatography to give the objective compound (0.46 g). 
Preparation Example 46-5 

7-(^boxy-l-(2,4-dichlorobenzy^ 1/2 sulfate 

To 7-(acetylcarbamoyl)- 1 -(2,4-dichlorobenzyl)- l,4-dihydro-2- 
methylquinazoline hydrochloride (0.46 g) were added water (1.2 g) and 
concentrated sulfuric acid (1.0 g) and the mixture was heated at 70°C for 90 min. 
After cooling, ice was added and the precipitated solid was collected by filtration. 
The precipitate was washed with water and 2-propanol and dried to give the 
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objective compound (CU45 g). ? 14(1H> s)> 

•n A «~+;#>«i EvflUlDle 47-1 



«-f^~^ 7 , eth(W carbony 1 ).3-methyl-2(lH)-quino X a)inone 
lH2.^^ te ^ l f^73. (2 ^ dic ^bcn^I a mmo)benzc a te (1.90 g) 
A mature of edryl 4 was heated ^ ^ for 1 hr. 

7.63(lH,s),7.76(lH,d. J -2.1H Z ),7.84-7.91(lH,m, 
Prpnaration Example 47-2 

i (2 4-DkMoroben^)-7-(ethojycarbonyl).3-nKthyl 2(1H| quin 
1.(2,4 Dtcnio j ' soaun, hydroxide solution (3 g) and 

(0.50 g) in a .nocture of a S**»»^ ' conned 
ra ethanol (20 ml) was heated ^«*»* to ^ reaction njxture and 

Preparation Example 48-1 „ 4H Uauinoxalinedione 

... v ir,7i m in toluene was added oxalyldichlonde (0.51 mi|. 
and dimethylamhne (0.71 g) m toluene 
After stirring at room temperature for 1.5 hr, « > ad _ 

l'.7Hz), 7.75(1H, d, J=2.1H^, 12.38(1H, brs) 

»»*^*— ^ (ethoxycarbonyl)-4 -meuryl-2,3(lH,4H)-quino X alinedione 
^P.^chloroW)-7W^ ^y. e-23- 

T * < Midi 10 49 g) and potassium carbonate (0.63 g) in acetone 
dione (0.90 »**-^^ a - oootog, me reaction mixture was 

, I^rrr^~l S hedw i mwa t er ( 150m 1) andmethy 1 , b u t y 1 



ether (100 ml) and dried to give the object compound (0.84 g) as white crystals. 

"H-NMRpMSO-de , 6 ppm) : 1.25(3H, t, J=7;lHz), 3.59(3H, s), 4.23(2H, quartet., 
J=7. 1Hz ), 5.37(2H, s), 7.24 (1H, d, 8.5Hz), 7.30(1H, dd, J=8.5 and 2. 1Hz), 7.42(1H, 
d, J=1.6Hz), 7.56(1H, d, J=8.6Hz), 7.76(1H, d, J=2. 1Hz), 7.80(1H, dd, J=8.6 and 
1.6Hz). 

Preparation Example 48-3 

7-Carboxy- 1 -(2 ,4-dichlorobenzyl) -4-methyl-2 ,3 ( 1 H ,4H) -quinoxalinedione 

l-(2,4-Dichlorobenzyl)-7-(eto^ 
quinoxalinedione (0.80 g) in a mixture of a 3% aqueous sodium hydroxide solution 
(10 g) and methanol (15 g) was heated under reflux for 1 hr. After cooling, 
concentrated hydrochloric acid (4 ml) and water (10 ml) were added to the reaction 
mixture and the precipitate was collected by filtration. The precipitate was 
washed with water (50 g) and methyl t-butyl ether (30 ml) and dried to give the 
object compound (0.56 g) as yellow crystals. 

^-NMRpMSO-d* , 6 ppm) : 3.59 (3H, s), 5.35(2H, s), 7.20(1H, d, J=8.5Hz), 
7.29(1H, dd, J=8.5 and 2.2Hz), 7.41(1H, d, J=1.6Hz), 7.54(1H, d, J=8.7Hz), 
7.76(1H, d, J=2.2Hz), 7.80(1H, dd, J=8.6 and 1.7Hz). 
IR(Nujol) : 1716, 1681, 1659cm 1 
mp : 320-322°C 
Preparation Example 49-1 

4-(2 ,4-Dichlorobenzyl)-3-(ettio^carbonyl)-5-etJiylimidazo[ 1 ,2-b]pyrazole 

To a solution of ethyl 3-(ethoxycarbonyl)-5-et±iylimidazo[l,2-b]pyrazole 
(0.348 g), which was prepared by a method described in Japanese Patent 
Unexamined Publication No. 163267/1993, in N,N-dimethylformamide was added 
sodium hydride (60% in oil, 0. 100 g) and the mixture was stirred at room 
temperature for 30 min. 2,4-Dichlorobenzyl chloride (0.870 g) was added to the 
reaction mixture and the mixture was stirred at room temperature for 6 hr. The 
reaction mixture was concentrated to dryness and the residue was dissolved in 
ethyl acetate. The organic layer was washed with water and dried. The solvent 
was evaporated and the residue was purified by silica gel column chromatography 
(eluent: chloroform/ ethyl acetate=2/ 1) to give the object compound (0.510 g). 

^-NMRfCDCla , 6 ppm) : 1.19-1.25(6H, m), 2.45(2H, q), 4.18(2H, q, J=7.1Hz), 
5.73(2H, s), 6.57(1H, d, J=8.4Hz), 7.12(1H, dd, J=8.4 and 2.0Hz), 7.18(1H, s), 
7.41(1H, d, J=2.0Hz), 8.02(1H, s) 
Preparation Example 49-2 

3 -Carboxy-4- (2 ,4-dichlorobenzyl)- 5 -el!iyliiTiidazo[ 1 ,2-b]pyrazole 

The objective compound (0.445 g) was obtained from 4-(2,4-dichlorobenzyl)- 
3-(et±io^carbonyl)-5-el±iylimidazo[l,2-b]pyrazole (0.510 g). 
^-NMRpMSO-ck , 6 ppm) : 1.13(3H, dt, J=7.3 and 1.7Hz), 2.45(2H, q, 
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J=7.3Hz), 5.75(2H, s), 6.50(1H, d, J=8.3Hz), 7.34(1H, d, J=8.4Hz), 7.66(2H, d, 
J=8.3Hz), 7.83(1H, s), 11.82(1H, brs) 
Preparation Example 50-1 

5-(4-<^anophenylamino)methylidene-2 ,2 -dimethyH,3-dioxane-4,6-dione 

A mixture of p-aminobenzonitrile (2.00 g), Meldrum's acid (2.56 g), ethyl 

orthoformate (2.76 g) and ethanol (10 ml) was heated at 120°C (bath temperature) 

to evaporate the ethanol. Ethyl acetate was added to the obtained orange solid. 

The solid was pulverized, collected by filtration and washed with ethyl acetate to 

give the object compound (3.28 g) as a white powder. 
"H-NMRfCDCU: 1.77 (6H, s), 7.34 (2H, d, J= 8 Hz), 7.73 (2H, d, J= 8 Hz), 8.67 (1H, 

d, J= 15 Hz), 11.24 (lH,br) 

Preparation Example 50-2 

4-Hydro^-6-quinolinec^bonitrile 

A mixture of biphenyl (10 ml) and diphenyl ether (30 ml) was heated at 

250°C and 5-(4-cyanophenylammo)meth^ 

dione (3.28 g) was added thereto. The mixture was stirred for 1 hr. The reaction 
mixture was cooled to 80°C while stirring and hexane (100 ml) was added. The 
mixture was stirred in an ice bath for 0.5 hr. The resulting solid was collected by 
filtration and washed with hexane to give the object compound (1.86 g) as a 
yellow-brown powder. 

'H-NMRpMSO-d* ): 6. 15 (1H, d, J= 7 Hz), 7.67 (1H, d, J= 8 Hz), 7.96-8.04 (2H, m), 
8.42 (1H, d, J=4Hz) 
Preparation Example 50-3 
4-Chloro-6-quinolinecarbonitrile 

Phosphorus oxychloride (0.518 ml) was added to DMF (9 ml) at an inner 
temperature of 5-7°C while stirring under ice-cooling, and the mixture was stirred 
at room temperature for 0.5 hr. 4-Hydroxy-6-quinolinecarbonitrile (860 mg) was 
added while stirring under ice-cooling and the mixture was stirred under ice- 
cooling for 1 hr. IN aqueous sodium hydroxide solution (18 ml) was added and 
the mixture was stirred at room temperature for 10 min. The precipitate was 
collected by filtration and washed with water to give a pale brown powder. The 
obtained powder was purified by silica gel column chromatography (eluent: 
chloroform-methanol=50/ 1) to give the object compound (800 mg) as a pale yellow 
powder. 

"H-NMRfCDCla ): 7.62 (1H, d, J= 7 Hz), 7.93 (1H, d, J= 8 Hz), 8.23 (1H, d, J= 8 Hz), 
8.65 (1H, d, J= 4 Hz), 8.92 (1H, d, J= 7 Hz) 
Preparation Exaxnpl 50-4 
Methyl 4-methoxy-6-quinolinecarboxylate 

To a suspension of 4-chloro-6-quinolinecarbonitrile (910 mg) in methanol 
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(50 ml) was dropwise added slowly concentrated sulfuric acid (5 ml) while stirring 
under ice-cooling. The mixture was heated under reflux for 15 hr and 
concentrated sulfuric acid (10 ml) was added. The mixture was further heated 
under reflux for 24 hr. An aqueous sodium hydrogencarbonate solution was 
added thereto under ice-cooling to make the reaction mixture basic. The reaction 
mixture was extracted once with chloroform. The organic layer was washed once 
with water and saturated brine, respectively, and dried over magnesium sulfate. 
The organic layer was concentrated to dryness under reduced pressure to give a 
white solid. The solid was pulverized by IPE to give the object compound (910 mg) 
as a white powder. 

1 H-NMR(CDC1 3 ) : 3.98 (3H, s), 4.08 (3H, s), 6.80 (1H, d, J= 7 Hz), 8.05 (1H, d, J= 8 
Hz), 8.29 (1H, d, J= 8 Hz), 8.83 (1H, d, J= 7 Hz), 8.97 (1H, d, J= 4 Hz) 
Preparation Example 50-5 
Methyl 4-bromo-6-quinolinecarboxylate 

To a solution of methyl 4-methoxy-6-quinolinecarboxylate (910 mg) in DMF 
(7 ml) was added phosphorus tribromide (1.57 ml) while stirring under ice-cooling. 
DMF (7 ml) was added and the mixture was heated at 80°C for 3 hr. To the 
reaction mixture was added water (50 ml) and the reaction mixture was made 
weak basic with a IN aqueous sodium hydroxide solution. The resulting 
precipitate was collected by filtration and purified by silica gel column 
chromatography (eluent: chloroform- methanol 100/0- 100/ 1) to give the object 
compound (420 mg) as a yellow powder. 

"H-NM^CDCla ): 4.03 (s, 3H), 7.78 (1H, d, J= 7 Hz), 8.15 (1H, d, J= 8 Hz), 8.36 
(1H, d, J= 8 Hz), 8.77 (1H, d, J= 7 Hz), 8.95 (1H, d, J= 4 Hz) 
Preparation Example 50-6 

4-(4-Phenylphenyloxy)-6-quinolinecarbo?cyrlic acid 

60% Sodium hydride (38 mg) was suspended in dimethylimidazolinone (1 
ml). 4-Phenylphenol (160 mg) was added while stirring under water-cooling, and 
the mixture was stirred under water-cooling for 0.5 hr. Methyl 4-bromo-6- 
quinolinecarboxylate (100 mg) was added under water-cooling arid the mixture 
was stirred at 100°C for 5 hr, and then at 140°C for 3 hr. Water (10 ml) was 
added to the reaction mixture and the mixture was extracted once with ethyl 
acetate. The aqueous layer was made adjusted to pH 4 with IN hydrochloric acid 
and the resulting solid was collected by filtration to give the object compound (73 
mg) as a pale brown powder. 

^-NMRfDMSO-d* ): 6.78 (1H, d, J= 7 Hz), 7.37-7.53 (5H, m), 7.72 (2H, d, J= 8 Hz), 
7.84 (2H, d, J= 8 Hz), 8. 1 1 (1H, d, J= 8 Hz), 8.29 (1H, d, J= 8 Hz), 8.82 (1H, d, J= 7 
Hz), 8.97 (1H, s) 
Preparation Exampl 50-7 
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(30ml)wasaddedtothesoiuuo A1N aqueous sodium 

Lture — — * — ^"^t- under reflux for 
^de^onpO^wasadded-dunen^ ^ ^ 

2 h, The reaction ~ ^^/^ed with water and ether to give 
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7.52-7.61(4H, m), 7.83(1H, d, J=8Hz), 7.92(1H, d, J=8Hz), 8.20(1H, s) 

Preparation Example 52-1 

Methyl 3-(2-chlorobenzyl)-2-meth^ 

In the same manner as in Preparation Example 16-2, the object compound 
(220 mg) was obtained as pale yellow crystals from methyl 2-methylbenzo- 
[b]t±uophene-5-carboxylate (200 mg). 

^-NMRfCDClg ) : 2.40(3H, s), 3.89(3H, s), 7.38-7.52(4H, m), 7.80(1H, d, J=8Hz), 
8.00(1H, d, J=8Hz), 8.52(1H, s) 
Preparation Example 52-2 
Methyl 3-((2-chlorophenyl)hydroxy^ 
carboxylate 

In the same manner as in Preparation Example 35-5, the object compound 
(189 mg) was obtained as pale yellow crystals from methyl 3-(2-chlorobenzoyl)-2- 
methylbenzo[b]thiophene-5-carboxylate (207 mg). 

1 H-NMR(CDC1 3 ) : 2.52(3H, s), 3.89(3H, s), 6.51(1H, s), 7.20-7.38(3H, m), 7.68(1H, 
dd, J=2, 8Hz), 7.76(1H, dd, J=2, 8Hz), 7.90(1H, s), 8.51(1H, s) 
Preparation Example 52-3 

Methyl 3-(2-chloroben^l)-2-methylbenzo[b]thiophene-5-carboxylate 

In the same manner as in Preparation Example 35-6, the object compound 
(162 mg) was obtained as white crystals from methyl 3-((2-chlorophenyl)- 
hydroxymet±iyl)-2-met±ylben^ (170 mg). 

1 H-NMR(CDC1 3 ) : 2.47(3H, s), 3.89(3H, s), 4.26(2H, s), 6.69(1H, d, J=7Hz), 
7.02(1H, t, J=7Hz), 7.13(1H, t, J=7Hz), 7.42(1H, d, J=7Hz), 7.82(1H, d, J=8Hz), 
7.93(1H, d, J=8Hz), 8.17(1H, s) 
Preparation Example 52-4 

3-(2-Chlorobenzyl)-2-methylbenzo[b]11iiophene-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the object compound 

(137 mg) was obtained as white crystals from methyl 3-(2-chlorobenzyl)-2- 

methylbenzo[b]thiophene-5-carboxylate (145 mg). 
'H-NMRpMSO-cy : 2.52(3H, s), 4.27(2H, s), 6.80(1H, d, J=7Hz), 7.17(1H, t, 

J=7Hz), 7.23(1H, t, J=7Hz), 7.51(1H, d, J=8Hz), 7.83(1H, dd, J=2, 8Hz), 8.02(1H, d, 

J=8Hz), 8.04(1H, s) 

Preparation Example 53-1 

3-Nitro-4-propylbenzoic acid 

In the same manner as in Preparation Example 39-1, the object compound 

(31.0 g) was obtained as white crystals from 4-propylbenzoic acid (25.0 g) and 

fuming nitric acid (60 ml). 

1 H-NMR(CDC1 3 , 6 ppm) : 1.02(3H, t, J=7.4Hz), 1.67-1.76(2H, m), 2.94(2H, t, 
J=7.8Hz), 7.49(1H, d, J=8.0Hz), 8.22(1H, dd, J=8.0 and 1.7Hz), 8.59(1H, d, 
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J=1.8Hz) 

Preparation Exampl 53-2 

Methyl 3-amino-4-propylbenzoate 

To 3-nitro-4-propylbenzoic acid (31.0 g) were added sulfuric acid (1.0 g) and 
methanol (300 ml) and the mixture was heated under reflux for 24 hr. After 
cooling, 5% Pd-C (0.60 g) was added to the reaction mixture and the mixture was 
stirred under a hydrogen atmosphere (normal pressure) for 6 hr. The reaction 
mixture was filtered through Celite and concentrated. To the residue was added a 
saturated aqueous sodium hydrogencarbonate solution, and the mixture was 
extracted with toluene. The toluene layer was dried over sodium sulfate and 
concentrated to give the object compound (28.7 g) as an brown oil. 

l H-NMR(CDCl 3 , 6 ppm) : 1.00(3H, t, J=7.4Hz), 1.62-1.71(2H, m), 2.50(2H, t, 
J=7.7Hz), 3.72(2H, brs), 3.88(3H, s), 7.09(1H, d, J=7.8Hz), 7.34(1H, d, J=1.7Hz), 
7.39(1H, dd, J=7.8 and 1.7Hz) 
Preparation Example 53-3 
3-Et±iyl-6-(methoxycarbonyl)- 1 H-indazole 

To a solution of methyl 3-amino-4-propylbenzoate (5.07 g) in acetic acid 
(150 ml) was dropwise added a solution of sodium nitrite (2.07 g) in water (5 ml) for 
5 min. After stirring for 20 min, the reaction mixture was concentrated, and then 
toluene and a saturated aqueous sodium hydrogencarbonate solution were added 
to the residue. The separated toluene layer was dried over sodium sulfate and 
concentrated. The residue was allowed to stand and partially solidified. The 
solid was washed with hexane and dried to give the object compound (2.44 g) as a 
brown solid. 

^-NMRfCDCla , 6 ppm) : 1.43(3H, t, J=7.6Hz), 3.04(2H, quartet, J=7.6Hz), 
3.97(3H, s), 7.75(1H, dd, J=8.4 and 0.8Hz), 7.81(1H, dd, J=8.4 and 1.3Hz), 
8.19(1H, d, J=0.9Hz) 
Preparation Example 53-4 

1 -(2 ,4-Dichlorobenzyl)-3-ethyl-6-(methoxycarbonyl)- 1 H-indazole 

In the same manner as in Preparation Example 39-5, a crude product of 
the object compound (3.73 g) was obtained from 3-ethyl-6-(methoxycarbonyl)- 1H- 
indazole (1.84 g), 60% sodium hydride (0.36 g) and 2,4-dichlorobenzyl chloride. 
The crude product was used in the next step without purification. 

^-NMRfCDCL, , 6 ppm) : 1.42(3H, t, J=7.6Hz), 3.04(2H, quartet, J=7.6Hz), 
3.94(3H, s), 5.65(2H, s), 6.56(1H, d, J=8.4Hz), 7.07(1H, dd, J=8.4 and 2.0Hz), 
7.43(1H, d, J=2.1Hz), 7.76(1H, d, J=8.4Hz), 7.81(1H, dd, J=8.4 and 1.0Hz), 
8.05(lH,d, J=1.0Hz) 
Pre para ti n Exampl 53-5 

6-Carboxy- l-(2 ,4-dichlorobenzyl)-3-ethyl- 1 H-indazole 
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In the same manner as in Preparation Example 39-6, the object compound 
(2. 10 g) was obtained as brown crystals from the unpurified l-(2,4- 
dichloroben2yl)-3-ethyl-6-(metiio^carbonyl)-lH-indazole (3.70 g). 
^-NMRpMSO-c^ , 6 ppm) : 1.29(3H, t, J=7.6Hz), 2.94(2H, quartet, J=7.5Hz), 
5.73(2H, s), 6.77(1H, d, J=8.4Hz), 7.33(1H, dd, J=8.4 and 2.0Hz), 7.65-7.69(2H, m), 
7.87(1H, d, J=8.4Hz), 8.23(1H, s) 
Preparation Example 54-1 
6-<^bamoyl-3-(2,4-dich^ 

A mixture of 3-bromo-4-(2,4-dichlorophenyl)-2-butanone (2.14 g), which 
was synthesized according to a method described in GB205177A, and 6- 
aminonicotinamide (2.10 g) in dimethylformamide (5 ml) was stirred at 100°C for 
64 hr. After concentration of the reaction mixture, the residue was washed with 
water and toluene and dried to give a crude product of the object compound (2.00 
g) as a brown solid. The crude product was used in the next step without further 
purification. 

Preparation Example 54-2 

6-Carboxy-3-(2 ,4-dichlorobenzyl) -2-methylimidazo[ 1 ,2-a]pyridine 

The crude product of 6-carbamoyl-3-(2,4-dichlorobenzyl)-2- 
methylimidazo[ 1 ,2-a]pyridine (2.00 g) in a mixture of concentrated sulfuric acid 
(8.0 g) and water (8.0 g) was stirred at 100°C for 1 hr. After cooling of the reaction 
mixture, ice was added and the precipitate was collected by filtration. The 
precipitate was washed with water and dried to give a crude product of the object 
compound ( 1 .50 g) as a brown solid. The crude product was used in the next step 
without further purification. 

^H-NMRpMSO-d*, 6 ppm) : 2.31(3H, s), 4.45(2H, s), 6.88(1H, d, J=8.4Hz), 
7.30(1H, dd, J=8.3 and 2.1Hz), 7.56(1H, d, J=8.8Hz), 7.61-7.66(1H, m), 7.67(1H, d, 
J=2.2Hz), 8.63(1H, s) 
Preparation Example 55 

Methyl 2-methyl-3 H-imidazo[4 , 5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 26-2, the object compound 
(330 mg) was obtained as white crystals from 5-bromo-2-methyl-3H-imidazo[4,5- 
bjpyridine (1.06 g). 

'H-NMRfCDCla ) : 2.80(3H, s), 4.03(3H, s), 8.07(2H, d, J=8Hz) 
Preparation Example 56-1 
Methyl 3-(2,3-dichloroben2yl)-2-me1±^ 

In the same manner as in Preparation Example 14-2, the object compound 
(70 mg) was obtained as white crystals from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate. 
1 H-NMR(CDC1 3 ) : 2.62(3H, s), 4.00(3H, s), 5.72(2H, s), 6.50(1H, d, J=8Hz), 
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7.07(1H, t, J=8Hz), 7.43(1H, d, J=8Hz), 8.17(2H, q, J=8Hz) 

Preparati n Example 56-2 

Methyl 3-((3-cWorobenzo[b]thiophene-2-ylm 

b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, the object compound 
(111 mg) was obtained as white crystals from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (106 mg). 

1 H-NMR(CDC1 3 ) : 2.68(3H, s), 4.03(3H, s), 5.88(2H, s), 7.35-7.48(2H, m), 7.68(1H, 
d, J=8Hz), 7.83(1H, d, J=8Hz), 8.04(1H, d, J=8Hz), 8.16(1H, d, J=8Hz) 
Preparation Example 57-1 

3-(2 ,3-Dichlorobenzyl)-2-met±iy W acid 

In the same manner as Preparation Example 4-7, the object compound (55 
mg) was obtained as white crystals from methyl 3-(2,3-dichlorobenzyl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylate (63 mg). 

^-NMRpMSO-dJ : 2.52(3H, s), 5.65(2H, s), 6.46(1H, d, J=8Hz), 7.25(1H, t, 
J=8Hz), 7.63(1H, d, J=8Hz), 8.02(1H, d, J=8Hz), 8.16(1H, d, J=8Hz) 
Preparation Example 57-2 
3-((3-Chlorobenzo[b]thiophene-2-yl)meto^ 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the object compound 
(82 mg) was obtained as white crystals from methyl 3-((3-chlorobenzo[b]- 
thiophene-2-yl)met±iyl)-2-metliyl-3H^ (95 
mg). 

^-NMRpMSO-dJ : 2.65(3H, s), 5.90(2H, s), 7.42-7.55(2H, m), 7.81(1H, d, 
J=8Hz), 7.93(1H, d, J=8Hz), 8.02(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Preparation Example 58-1 

Methyl 3-((2-cWoro-4-phenylphenyl)me1±iyl)-2-me1±iylbenzo[b]1±iiophene-5- 
carboxylate 

The object compound (288 mg) was obtained as white crystals from methyl 
3-(4-bromo-2-cWorobenzyl)-2-me^ (484 mg). 

Preparation Example 58-2 

3-((2-CWoro-4-phenylphenyl)methyl)-2-methylbenzo[b]thiophene-5-carbo^lic 
acid 

In the same manner as in Preparation Example 4-7, the object compound 
(237 mg) was obtained as white crystals from methyl 3-((3-chloro-4- 
phenylphenyl)methyl)-2-metoylbenzo[b]1±iiophene-5-carboxylate (273 mg), 
1 H-NMR(DMSO-d 6 ) : 2.55(3H, s), 4.31(2H, s), 6.84(1H, d, J=8Hz), 7.32-7.48(4H, m), 
7.62-7.66(2H, m), 7.81(1H, s), 7.83(1H, d, J=8Hz), 8.04(1H, d, J=8Hz), 8.08(1H, s) 
Preparation Exam pi 59 
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3-Chlorobenzo[b]thiophene-2-methylene chloride 

In the same manner as in Preparation Example 14-1, the object compound 
(220 mg) was obtained as white crystals from 3-chlorobenzo[b]thiophene-2- 
methanol (200 mg). 

l H-NMR(CDCl 3 ) : 4.92(2H, s), 7.39-7.50(2H, m), 7.78-7.83(2H, m) 
Preparation Example 60-1 

1 -(2-Chloro-4-phenylben^l)-6-(methoxycarbonyl)-3-methyl- 1 H-indazole 

In the same manner as in Preparation Example 39-5, a crude product of 
the object compound (1.10 g) was obtained from 6-(methoxycarbonyl)-3-methyl- 
lH-indazole (0.475 g), 60% sodium hydride (0.10 g) and 2-chloro-4-phenylbenzyl 
bromide (0.70 g). The crude product was used in the next step without 
purification. 

l H-NMR(CDCl3, 6 ppm) : 2.64(3H, s), 3.94(3H, s), 5.73(2H, s), 6.74(1H, d, 
J=8.1Hz), 7.31(1H, dd, J=8.1 and 1.8Hz), 7.33-7.38(lH, m), 7.42(2H, t, J=7.5Hz), 
7.50-7.53(2H, m), 7.64-7.67(2H, m), 7.74(1H, d, J=8.4Hz), 7.82(1H, dd, J=8.4 
and 1.3Hz),8.13(lH, s) 
Preparation Example 60-2 

6-Carboxy- l-(2-chloro-4-phenylbenzyl)-3-methyl- 1 H-indazole 

In the same manner as in Preparation Example 39-6, the object compound 
(0.85 g) was obtained from l-(2-chloro-4-phenylbeiizyl)-6-(methoxycarbonyl)-3- 
methyl- 1 H-indazole ( 1 . 1 0 g) . 

x H-NMR(DMSO-de, 6 ppm) : 2.67(3H, s), 5.77(2H, s), 6.91(1H, d, J=8.1Hz), 
7.37(1H, t, J=7.3Hz), 7.44(2H, t, J=7.5Hz), 7.54(1H, dd, J=8.2 and 1.7Hz), 7.65(2H, 
d, J=7.5Hz), 7.67-7.71(lH, m), 7.77(1H, d, J=1.7Hz), 7.84(1H, d, J=8.4Hz), 
8.28(1H, s) 

Preparation Example 61-1 

l-(4-Bromo-2-cWoroben^l)-6-(me1±io^carbonyl)-3-methyl-lH-indazole 

In the same manner as in Preparation Example 39-5, a crude product of 
the object compound (2.00 g) was obtained from 6-(methoxycarbonyl)-3-methyl- 
1 H-indazole (0.63 g), 60% sodium hydride (0.13 g) and 4-bromo-2-chlorobenzyl 
chloride (1.30 g). The crude product was used in the next step without 
purification. 

Preparation Example 61-2 

l-(4-Bromo-2-chlorobenzyl)-6-carboxy-3-methyl- 1 H-indazole 

In the same manner as in Preparation Example 39-6, the object compound 
(1.00 g) was obtained from the unpurified l-(4-bromo-2-chloroben2yl)-6- 
(metho^carbonyl)-3-methyl-lH-indazole (2.00 g). 

"H-NMRpMSO-de, 6 ppm) : 2.50(3H, s), 5.70(2H, s), 6.77(1H, d, J=8.4Hz), 
7.46(1H, dd, J=8.3 and 2.0Hz), 7.68(1H, dd, J=8.4 and 1.0Hz), 7.77(1H, d, 
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J=2.0Hz), 7.82(1H, d, J=8.5Hz), 8.24(1H, s) 
Preparation Exam pi 62-1 

3-(4-Bromo-2-chlorobenzoyl)-5-(mefo^ 

In the same manner as in Preparation Example 31-2, the object compound 
(3.09 g) was obtained as pale yellow crystals from 5-(methoxycarbonyl)-2- 
methylbenzo[b]furan (1.90 g), 4-bromo-2-chlorobenzoyl chloride (2.80 g) and 
aluminum chloride (2.67 g). 

^-NMRfCDCla , 6 ppm) : 2.43(3H, s), 3.924(3H, s), 7.31(1H, d, J=8.2Hz), 
7.49(1H, d, J=8.6Hz),7.59(lH, d, J=8.1Hz), 7.70(1H, d, J=1.4Hz), 8.05(1H, d, 
J=8.5Hz), 8.28(1H, s) 
Preparation Example 62-2 
3-(4-Bromo-2-chlorobenzyl)-5-(me 

In the same manner as in Preparation Example 3 1-3, a pale yellow oil (4.00 
g) containing the object compound as a main component was obtained from 3-(4- 
bromo-2-chlorobenzoyl)-5-(met±ioxycarbonyl)-2-methylbenzo[b]fu (3.09 g). 
The oil was used in the next step without purification. 

1 H-NMR(CDC1 3 , 6 ppm) : 2.40(3H, s), 3.89(3H, s), 4.01(2H, s), 6.89(1H, d, 
J=8.5Hz), 7.25(1H, d, J=8.3Hz), 7.42(1H, d, J=8.7Hz), 7.57(1H, d, J=1.9Hz), 
7.94(1H, dd, J=8.5 and 1.5Hz), 7.98(lH,s) 
Preparation Example 62-3 
3 -(2 -Chloro-4-phenylbenzyl) -5- (^ 

To unpurified 3-(4-bromo-2-chlorobenzyl)-5-(methoxycarbonyl)-2- 
methylbenzo[b]furan (4.00 g) were added a solution of phenylboric acid (1.34 g) in 
ethanol (3 ml), te1rakis(triphenylphosphine)palladium (0.40 g), sodium carbonate 
(1.59 g), water (7.50 g) and toluene (30 ml) and the mixture was heated under 
reflux for 80 min. After cooling, the insoluble matter was removed by filtration 
through Celite and the filtrate was washed with ethyl acetate and water. 
Saturated brine was added to the filtrate. The organic layer was separated, dried 
over anhydrous magnesium sulfate and concentrated to give an oil (3.50 g) 
containing the object compound as main component. The oil was used in the 
next step without purification. 
^-NMRfCDCla , 6 ppm) : 2.44(3H, s), 3.89(3H, s), 4.12(2H, s), 7.09-8.09(1 1H, m) 
Preparation Example 62-4 

5-Carbo^-3-(2-chloro-4-phenylben^l)-2-methylbenzo[b]furan 

In the same manner as in Preparation Example 31-4, the object compound 
(1.22 g) was obtained as pale yellow crystals from the unpurified 3-(2-chloro-4- 
phenylbenzyl)-5-(meUioxy(^bonyl)-2-met±iylbenzo[b]fur^ (3.50 g). 

1 H-NMR(DMSO-d 6 ,6 ppm) : 2.48(3H, s), 4.15(2H, s), 7.30(1H, d, J=8.1Hz), 
7.36(1H, t, J=7.3Hz), 7.44(2H, t, J=7.6Hz), 7.56(1H, dd, J=8.0 and 1.9Hz), 7.57(1H, 
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d, J=8.6Hz), 7.66(2H, d, J=7.4Hz), 7.75(1H, d, J=1.9Hz), 7.82(1H, dd, J=8.6 and 
1.7Hz), 7.95(lH,d, J=1.5Hz) 
Preparation Exampl 63 
3-(4-Bromo-2-chloroberi^ 

In the same manner as in Preparation Example 31-4, the object compound 
(0.67 g) was obtained as pale yellow crystals from 3-(4-bromo-2-chlorobenzyl)-5- 
(methoxycarbonyl)-2-methylbenzo[b]furan (1.15 g). 

x H-NMR(DMSO-d 6 ,6 ppm) : 2.44(3H, s), 4.08(2H, s), 7.18(1H, d, J=8.3Hz), 
7.47(1H, dd, J=8.3 and 2.0Hz), 7.56(1H, d, J=8.5Hz), 7.74(1H, d, J=2.1Hz), 
7.82(1H, dd, J=8.6 and 1.7Hz), 7.89(1H, d, J=L6Hz) 
Preparation Example 64-1 
Methyl 3-(2,4-dichlorobenzyl)-2-methyW 
and methyl l-(2,4-dicMoroben2yl)-2-^ 
carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2,4- 
dichlorobenzyl)-2-melJiyl-3H-imidazo[4,5-b]pyridine-5-carbo^late (2.20 g) and 
methyl 1 -(2 ,4-dichlorobenzyl) -2-methyl- 1 H-imidazo[4 ,5-b]pyridine-5-carboxylate 
(2.00 g) were obtained as a pale yellow powder from methyl 2-methyl- 1H- 
iirridazo[4,5-b]pyridine-5-carboxylate (2.68 g) and 2 ,4-dichlorobenzyl chloride 
(3.29 g). 

Methyl 3-(2 ,4-dichlorobenzyl) -2-met±iyl-3H^ 

1 H-NMR(CDCl 3 j : 2.53(3H, s), 3.99(3H, s), 5.63(2H, s), 6.60(1H, d, J=8Hz), 7. 10(1H, 
dd, J=8 and 2Hz), 7.47(1H, d, J=2Hz), 8.07(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 
Mass(ESI) : m/e 350 (M+H) + 

Methyl 1 -(2 ,4-dichlorobenzyl) -2-methyl- lH-iinidazo[4,5-b]pyridine-5-carboxylate: 
1 H-NMR(CDC1 3 ) : 2.64(3H, s), 4.02(3H, s), 5.41(2H, s), 6.43(1H, d, J=8Hz), 7. 14(1H, 
dd, J=8 and 2Hz), 7.50(1H, d, J=2Hz), 7.54(1H, d, J=8Hz), 8.08(1H, d, J=8Hz) 

Mass(ESI) : m/e 350 (M+H) + 
Preparation Example 64-2 

3-(2 ,4-Dichlorobenzyl)-2-methyl-3H-imidazo[^^ acid 

In the same manner as in Preparation Example 4-7, the object compound 
(1.98 g) was obtained as a white powder from methyl 3-(2,4-dichlorobenzyl)-2- 
methyl-3H-imidazo [4 , 5-b] pyridine-5-carboxylate (2.17 g). 

1 H-NMR(DMSO-d 6 ) : 2.51(3H, s), 5.60(2H, s), 6.60(1H, d, J=8Hz), 7.32(1H, d, 
J=8Hz), 7.76(1H, s), 8.00(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass(ESI) : m/e 334 (M-H)' 
Preparation Exampl 65-1 
2-Chloro-4-(thiophene-2-yl)benzyl alcohol 

In the same manner as in Preparation Example 11-2, the object compound 
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(196 mg) was obtained as a pale yellow oil from 4-bromo-2-chlorobenzyl alcohol 
(500 mg) and 2-thiopheneboronic acid (3 18 mg). 

1 H-NMR(CDC1 3 ) : 1.93(1H, t, J=8Hz), 4.79(2H, d, J=8Hz), 7.09(1H, t, J=3Hz), 
7.29-7.34(2H, m), 7.46-7.54(2H, m), 7.61(1H, s) 
Preparation Example 65-2 
2-Chloro- l-((met±ianesulfon^ 

In the same manner as in Preparation Example 14-1, the object compound 
was obtained from 2-chloro-4-(thiophen-2-yl)ben^y r l alcohol (196 mg). This 
compound was used in the next step without purification. 
Preparation Example 65-3 
Methyl 3-[2-chloro^-(thiophen-2-yl)be 

5-carboxylate and methyl l-[2-chloro-4-(thiophen-2-yl)ben2yl]-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-[2-chloro- 

4- (t±riophen-2-yl)benzyl]-2-methyl-^ was 
obtained as an amorphous (120 mg), and methyl l-[2-chloro-4-(thiophen-2- 
yl)benzyl]-2-metJiyl-lH-imidazo^ was obtained as an 
amorphous (86 mg) from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (148 mg) and 2-chloro-l-((melJianesulfonyloxy)methyl)-4-(thiophen- 
2-yl)benzene (210 mg). 

Methyl 3-[2-chloro-4-(thiophen-2-yl)ben^ 

5- carboxylate: 

1 H-NMR(CDC1 3 ) : 2.58(3H, s), 4.00(2H, s), 5.69(2H, s), 6.65(1H, d, J=8Hz), 7,08(1H, t, 
J=4Hz), 7.25-7.36(3H, m), 7.69(1H, d, J=2Hz), 8.08(1H, d, J=8Hz), 8.16(1H, d, J=8Hz) 
Mass(ESI) : m/z 398 (M+l) 

Methyl l-[2-chloro-4-(thiophen-2-yl)benzyl]-2-methyl- lH-imidazo[4,5-b]pyridine- 
5-carboxylate: 

1 H-NMR(CDC1 3 ) : 2.68(3H, s), 4.01 (2H, s), 5.45(2H, s), 6.50(1H, d, J=8Hz), 7.09(1H, 
t, J=4Hz), 7.28-7.39(3H, m), 7.58(1H, d, J=8Hz), 7.70(1H, br s), 8.08(1H, d, J=8Hz) 

Mass(ESI) : m/z 398 (M+l) 
Preparation Example 65-4 
342-Chloro-4-(thiophen-2-yl)te 
carboxylic acid 

In the same mariner as in Preparation Example 4-2, the object compound 
(61 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-(thiophen-2- 
yl)benzyl]-2-methyl-3H-imida^ (70 mg). 

^-NMRpMSO-d*) : 2.53(3H, s), 5.62(2H, s), 6.60(1H, d, J=8Hz), 7.14(1H, t, J=4Hz), 
7.49(1H, d, J=8Hz), 7.59(2H, d, J=4Hz), 7.87(1H, d, J=2Hz), 8.01(1H, d, J=8Hz), 8.14(lH, d, 
J=8Hz) 
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Mass(ESI) : m/z 382 (M-1) 
mp 247-248°C 
Preparation Exam pi 66-1 

Methyl 3-[2-chloro-4-(5-chlorothiophen-2-yl)benzyl]-2-met±iyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

To a suspension of methyl 3-[2-chloro-4-(thiophen-2-yl)benzyl]-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylate (50 mg, 0.126mmol) in acetic acid (1 ml) 
was added N-chlorosuccinimide (19 mg, 0.138 mmol) at room temperature. 
Thirty minutes later, dichloromethane (0.5 ml) was added to the reaction mixture 
to give a clear transparent solution. Four hours later, N-chlorosuccinimide (19 
mg, 0. 138 mmol) was further added. The reaction mixture was left standing 
overnight and concentrated. The residue was purified by p-TLC 
(chloroform/methanol=40 / 1) to give the object compound (52 mg, 95.7%) as a 
colorless oil. 

1 H-NMR(CDC1 3 ) : 2.56(3H, s), 3.99(2H, s), 5.69(2H, s), 6.64(1H, d, J=8Hz), 6.89(1H, t, 
J=4Hz), 7.06(1H, d, J=4Hz), 7.22(1H, d, J=8Hz), 7.58(1H, s), 8.08(1H, d, J=8Hz), 8.16(1H, 
d, J=8Hz) 

Mass(ESI) : m/z 432 (M+ 1) 
Preparation Example 66-2 

3-[2-Chloro-4-(5-chlorothiophen-2-yl)benzyl]-2-memyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the object compound 
(33 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-(5- 
cWorotWophen-2-yl)benzyl]-2-memyl-3H-imidazo[4,5-b]pyridUne-5-c^rboxylate 

(50 mg). 

1 H-NMR(DMSO-d 6 ) : 2.53(3H, s), 5.62(2H, s), 6.59(1H, d, J=8Hz), 7.18(1H, d, J=4Hz), 
7.42(1H, d, J=8Hz), 7.49(1H, d, J=4Hz), 7.87(1H, s), 8.01(1H, d, J=8Hz), 8.14(1H, d, 
J=8Hz) 

Mass(ESI) : m/z 4 16 (M- 1) 
mp 242-243°C 
Preparation Example 67-1 

2-Chloro-4-vinylbenzyl alcohol 

In the same manner as in Preparation Example 11-1, the object compound 
(1.23 g) was obtained as a colorless solid from 4-bromo-2-chlorobenzyl alcohol (2.0 
g) and tributyl(vinyl)tin (3.32 g). 

1 H-NMR(CDC1 3 ) : 1.91(1H, t, J=7Hz), 4.78(2H, d, J=7Hz), 5.30(1H, d, J=10Hz), 5.76(1H, d, 
J=16Hz), 6.65(1H, dd, J=16, 10Hz), 7.30(1H, d, J=8Hz), 7.39-7.47(2H, m) 
Preparati n Example 67-2 

2-Chloro-l-((methanesulfonyloxy)methyl)-4-vinylbenzene 
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In the same manner as in Preparation Example 14-1, the object compound 
was obtained from 2-chloro-4-vinylbenzyl alcohol (600 mg). This compound was 
used in the next step without purification. 
Preparation Exam pi 67-3 
Methyl 3-(2-chloro-4-vmylbenzyl)-2-m 

carboxylate and methyl l-(2-chloro-4-vinylben2yl)-2-met±iyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-vinylbenzyl)-2-methyl-3H-imto was obtained as 

pale yellow crystals (387 mg), and methyl l-(2-chloro-4-vinylbenzyl)>2-methyl- 
lH-imidazo[4,5-b]pyridine-5-carboxylate was obtained as an amorphous (264 mg) 
from methyl 2-me1±iyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (478 mg) and 2- 
cWoro-l-((methanesulfonylo^)mel!iyl)-4-vinylbenzene (678 mg). 
Methyl 3-(2-chloro-4-vinylben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate: 

X H-NMR(CDC1 3 ) : 2.53(3H, s), 4.00(2H, s), 5.30(1H, d, J=10Hz), 5.67(2H, s), 5.73(1H, d, 
J=16Hz), 6.56-6.67(2H, m), 7.13(1H, d, J=8Hz), 7.47(1H, d, J=2Hz), 8.07(1H, d, J=8Hz), 
8.16(1H, d, J=8Hz) 
Mass(ESI) : m/z 342 (M+l) 
mp 185-186°C 

Methyl l-(2-chloro-4-vmylbenzyl)-2-m 
carboxylate: 

1 H-NMR(CDC1 3 ) : 2.66(3H, s), 4.01(2H, s), 5.34(1H, d, J=10Hz), 5.43(2H, s), 5.76(1H, d, 
J=16Hz), 6.47(1H, d, J=10Hz), 6.61(1H, dd, J=16, 10Hz), 7.15(1H, d, J=8Hz), 7.50(1H, s), 
7.56(1H, d, J=8Hz), 8.08(1H, d, J=8Hz) 

Mass(ESI) : m/z 342 (M+l) 
Preparation Example 67-4 
Methyl 3-(2-chloro-4-ethylbenzyl)-2-^ 
carboxylate 

To a solution of methyl 3-(2-chloro-4-vinylbenzyl)-2~methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (230 mg, 0.67 mmol) in 1,4-dioxane (4.6 ml) 
was added platinum dioxide (23 mg) and the mixture was subjected to catalytic 
reduction at normal temperature. Six hours later, the reaction mixture was 
filtered through Celite and the filtrate was concentrated to give black crystals. 
The obtained crystals were subjected to flash silica gel chromatography (silica gel 
40 ml, eluent: chloroform/ ethyl acetate=5/ 1-4/1) and crystallized from 
diisopropyl ether to give the object compound (2 13 mg) as colorless crystals. 

1 H-NMR(CDC1 3 ) : 1.20(3H, d, J=8Hz), 2.53(3H, s), 2.60(2H, q, J=8Hz), 3.99(3H, s), 
5.65(2H, s), 6.53(1H, d, J=8Hz), 6.92(1H, d, J=8Hz), 7.28(1H, s), 8.05(1H, d, J=8Hz), 
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8.14(1H, d, J=8Hz) 
Mass(ESI) : m/z 344 (M+ 1) 
mp 172-173°C 
Preparation Example 67-5 

3-(2-Chloro-4-ethylbenzyl)-2-methyW acid 
In the same manner as in Preparation Example 4-7, the object compound 
(61 mg) was obtained as pale yellow crystals from methyl 3-(2-chloro-4- 
etJiylben2yl)-2-methyl-3H- (209 mg). 

1 H-NMR(DMSO-d 6 ) : 1.14(3H, d, J=8Hz), 2.50(3H, s), 2.59(2H, q, J=8Hz), 5.59(2H, s), 
6.45(1H, d, J=8Hz), 7.06(1H, d, J=8Hz), 7.14(1H, s), 8.00(1H, d, J=8Hz), 8.12(1H, d, 
J=8Hz) 

Mass(ESI) : m/z 328 (M-l) 
mp 194-196°C 
Preparation Example 68 

3- (2-Chloro-4-vinylbenzyl)-2^ acid 

In the same manner as in Preparation Example 4-7, the object compound 
(128 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
vmylbenzyl)-2-melJbyl-3 (150 mg). 

^-NMRpMSO-dJ : 2.5(3H, s), 5.32(1H, d, J=10Hz), 5.60(2H, s), 5.89(1H, d, J=16Hz), 
6.54(1H, d, J=8Hz), 6.70(1H, dd, J=16, 10Hz), 7.32(1H, d, J=8Hz), 7.71(1H, s), 8.01(1H, d, 
J=8Hz), 8.14(1H, d, J=8Hz) 
Mass(ESI) : m/z 326 (M- 1) 
mp 229-230°C 
Preparation Example 69-1 

2-Chloro- 1 -((methanesulfonyloxy)methyl)-4-methylbenzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (383 mg) was obtained as a colorless oil from 2-chloro-4-methylbenzyl 
alcohol (259 mg). 

1 H-NMR(CDC1 3 ) : 2.35(3H, s), 2.98(3H, s), 5.31(2H, s), 7.11(1H, d, J=8Hz), 7.26(1H, s), 

7.36(1H, d, J=8Hz) 

Preparation Example 69-2 

Methyl 3-(2-chloro-4-metfiylben2yl)-2-^ 

carboxylate and methyl l-(2-chloro-4-meAylbenzyl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- methylbenzyl)-2-methyl-3H-imto (74 mg) and 
methyl l-(2-chloro-4-methylben2yl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate (80 mg) were obtained as white powders from methyl 2 -methyl- 1H- 
imidazo[4,5-b]pyridine-5-carboxylate (152 mg) and 2-chloro- l-((methane- 
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sulfonylo^)methyl)-4-methylbenzene (230 mg). 

Methyl 3-(2-chloro-4-methylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyri 

carboxylate : 

1 H-NMR(CDC1 3 ) : 2.29(3H, s), 2.51(3H, s), 3.99(3H, s), 5.64(2H, s), 6.51(1H, d, 
J=8Hz), 6.90(1H, d, J=8Hz), 7.24(1H, s), 8.05(1H, d, J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/E 330 (M+H) + 

Methyl 1 - (2 -chloro-4 -methy lbenzyl) -2 -me thyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate : 

X H-NMR(CDC1 3 ) : 2.32(3H, s), 2.65(3H, s), 4.01(3H, s), 5.40(2H, s), 6.41(1H, d, 
J=8Hz), 6.94(1H, d, J=8Hz), 7.28(1H, s), 7.54(1H, d, J=8Hz), 8.06(1H, d, J=8Hz). 

Mass(ESI) : m/E 330 (M+H) + 
Preparation Example 69-3 

3 - (2 -Chloro-4- metiiylbenzyl) -2 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (98 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
mettiylbenzyl)-2-metiiyl-3H^ (68 mg). 

1 H-NMR(DMSO-d 6 ) : 2.26(3H, s), 2.49(3H, s), 5.59(2H, s), 6.41(1H, d, J=8Hz), 
7.02(1H, d, J=8Hz), 7.39(1H, s), 8.00(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 
Mass(ESI) : m/E 314 (M-H)" 
Preparation Example 70-1 

4- Bromo-l-((tert-butyldiphenylsilylo^)metiiyl)-2-chloroben2«n^ 

To a solution of 4-bromo-2-chlorobenzyl alcohol (14.48 g) in N,N- 
dimethylformamide (72 ml) were added imidazole (5.34 g) and tert- 
butylchlorodiphenylsilane (19.8 g) under ice-cooling and the mixture was stirred 
for 1 hr. Water was added to the reaction mixture and the resulting product was 
extracted twice with hexane. The organic layers were combined, and washed 
successively with water, a saturated aqueous solution of sodium hydrogen- 
carbonate and saturated brine and dried over anhydrous magnesium sulfate. 
The solvent was evaporated and the residue was subjected to silica gel column 
chromatography (hexane) to give the objective compound (29.22 g) as colorless oil. 
1 H-NMR(CDC1 3 ) : 1.10(9H, s), 4.75(2H, s), 7.32-7.50(8H, m), 7.55-7.72(5H, m) 
Preparation Example 70-2 

l-((tert-Butyldiphenylsaylo^)methyl)-2-chloro-4-(n-pentyl)benzene 

Tetrahydrofuran (5 ml) was added to magnesium (438 mg, turnings) under 
a nitrogen atmosphere and a small amount of a solution of 4-bromo-((tert- 
butyldiphenylsilyloxy)methyl)-2-chlorobenzene (7.92 g) in tetrahydrofuran (10 ml) 
was dropwise added. Upon confirmation of the initiation of the reaction, the 
reaction mixture was diluted with tetrahydrofuran (6.5 ml) and heated to 60°C. 
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The remaining starting material was dropwise added over 45 min. After 
completion of the dropwise addition, the reaction mixture was refluxed under 
heating for 30 min to give a solution (ca. 0.6 M) of 4-((tert-butyldiphenyl- 
sUyloxy)methyl)-3-chlorophenyl magnesium bromide in tetrahydrofuran. 

Then, 1-iodopentane (910 mg) was added to a suspension of copper 
bromide-dimethyl sulfide complex (62 mg) in hexamethylphosphoric triamide (0.3 
ml) under a nitrogen atmosphere, and the mixture was heated to 60°C. Thereto 
was dropwise added the above-mentioned solution (5 ml) of 4-((tert- 
butyldiphenylsilyloxy)methyl)-3-chlorophenyl magnesium bromide in 
tetrahydrofuran over 10 min after removal of unreacted magnesium. After 
completion of the dropwise addition, the reaction mixture was refluxed under 
heating for 2 hr. Aqueous ammonium chloride was added to the reaction mixture 
and the resulting product was extracted three times with hexane. The organic 
layers were combined, washed successively with water and saturated brine, and 
dried over anhydrous magnesium sulfate. The solvent was evaporated and the 
residue was subjected to silica gel column chromatography (hexane) to give the 
objective compound (914 mg) as a colorless oil. 

1 H-NMR(CDC1 3 ) : 0.89(3H, t, J=7Hz), 1.11(9H, s), 1.22-1.40(4H, m), 1.52-1.68(2H, 
m), 2.52-2.62(2H, m), 4.80(2H, s), 7.07-7. 16(2H, m), 7.31-7.48(6H, m), 7.61(1H, d, 
J=8Hz), 7.64-7 .74(4H, m), 7.64-7.74(4H, m). 
Preparation Example 70-3 
2-Chloro-4-(n-pentyl)benzyl alcohol 

A solution (1.0 M, 2.4 ml) of tetrabutylammonium fluoride/tetrahydrofuran 
was added to a solution of l-((tert-butyldiphenylsilylo^)methyl)-2-chloro-4-(n- 
pentyl)benzene (890 mg) in tetrahydrofuran (4.5 ml) under ice-cooling, and the 
mixture was stirred for 2 hr. Water was added to the reaction mixture and the 
resulting product was extracted three times with ethyl acetate. The organic layers 
were combined and washed successively with diluted hydrochloric acid, a 
saturated aqueous solution of sodium hydrogencarbonate and saturated brine, 
and dried over anhydrous magnesium sulfate. The solvent was evaporated and 
the residue was purified by silica gel column chromatography (hexane/ ethyl 
acetate =7/1) to give the objective compound (345 mg) as a colorless oil. 
^-NMRfCDCLj) : 0.88(3H, t, J=7Hz), 1.21-1.41(4H, m), 1.51-1.66(2H, m), 1.90(1H, 
brt, J=7Hz), 2.51-2.63(2H, m), 4.74(2H, d, J=7Hz), 7.08(1H, d, J=8Hz), 7.19(1H, s), 
7.35(1H, d, J=8Hz) 
Preparation Example 70-4 

2-Chloro-l-((me1iianesulfonylo^)methyl)-4-(n-pentyl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (530 mg) was obtained as a colorless oil from 2-chloro-4-(n- 
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pentyl) benzyl alcohol (333 mg). 

1 H-NMR(CDC1 3 ) : 0.89(3H, t, J=7Hz), 1.22-L44(4H, m), 1.51-1.67(2H, m), 2.52- 

2.64(2H, m), 2.99(3H, s), 5.31(2H, s), 7.12(1H, d, J=8Hz), 7.25(1H, s), 7.38(1H, d, 

J=8Hz), 7.38(1 H, d, J=8Hz) 

Preparation Example 70-5 

Methyl 3-(2-chloro-4-(n-pentyl)benzyl)-2-^ 

carboxylate and methyl l-(2-chloro-4-(n-pentyl)benzyl)-2-metiiyl-lH-imidazo[4,5-- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
(n-pentyl)benzyl)-2-met±yl-3 (147 mg) and 

methyl l-(2-chloro-4-(n-pentyl)benzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate (176 mg) were obtained as pale-yellow powders from methyl 2- 
metiiyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (230 mg) and 2-chloro-l- 
((me1±ianesulfonyloxy)methyl)-4-(n-pentyl)benzene (440 mg). 
Methyl 3-(2-chloro-4-(n-pentyl)benzyl)-2-^ 
carboxylate : 

1 H-NMR(CDC1 3 ) : 0.88(3H, t, J=7Hz), 1.19-1.40(4H, m), 1.48-1.64(2H, m), 2.48- 
2.59(2H, m), 2.53(3H, s), 3.99(3H, s), 5.65(2H, s), 6.52(1H, d, J=8Hz), 6.90(1H, d, 
J=8Hz), 7.25(1H, s), 8.07(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 
Mass(ESI) : m/E 386 (M+H) + 

Methyl l-(2-chloro-4-(n-pentyl)benzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate : 

1 H-NMR(CDC1 3 ) : 0.88(3H, t, J=7Hz), 1.19-1.40(4H, m), 1.50-1.64(2H, m), 2.49- 

2.61(2H, m), 2.65(3H, s), 4.01(3H, s), 5.40(2H, s), 6.42(1H, d, J=8Hz), 6.93(1H, d, 

J=8Hz), 7.29(1H, s), 7.55(1H, d, J=8Hz), 8.07(1H, d, J=8Hz) 

Mass(ESI) : m/E 386 (M+H) + 

Preparation Example 70-6 

3-(2-Chloro-4-(n-pentyl)ben2yl)-2-meth^ 

acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 19 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
(n-pentyl) benzyl) -2 -met±LyW (135 mg). 

1 H-NMR(DMSO-d 6 ) : 0.84(3H, t, J=7Hz), 1.13-1.37(4H, m), 1.43-1.60(2H, m), 
2.44-2.60(2H, m), 2.50(3H, s), 5.58(2H, s), 6.45(1H, d, J=8Hz), 7.03(1H, d, J=8Hz), 
7.39(1H, s), 8.01(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 

Mass(ESI) : m/E 370 (M-H)" 
Preparation Bxaxnpl 71-1 

1 -((tert-Butyldiphenylsilyloxy)methyl) -2-chloro-4-isobutylbenzene 

In the same manner as in Preparation Example 70-2, the objective 
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compound (1.644 g, 76%) was obtained as a colorless oil from 4-bromo-l-((tert» 
butyldiphenylsaylo^)methyl)-2-chlorobenzene and isobutyl iodide. 
1 H-NMR(CDC1 3 ) : 0.90(6H, d, J=7Hz), 1.10(9H, s), 1.75-1.96(1H, m), 2.44(2H, d, 
J=7Hz), 4.80(2H, s), 7.03-7.1 1(2H, m), 7.30-7.46(6H, m), 7.56-7.74(5H, m). 
Preparation Example 71-2 
2-Chloro-4-isobutylbenzyl alcohol 

In the same manner as in Preparation Example 70-3, the objective 
compound (568 mg) was obtained as a colorless oil from l-((tert-butyl- 
diphenylsilykxxy) methyl)-2-chloro-4-isobutylbenzene ( 1 .7 1 g) . 

1 H-NMR(CDC1 3 ) : 0.90(6H, d, J=7Hz), 1.74-1.95(1H, m), 1.18(1H, br t, J=7Hz), 
2.44(2H, d, J=7Hz), 4.75(2H, d, J=7Hz), 7.05(1H, d, J=8Hz), 7. 16(1H, s), 7.35(1H, d, 
J=8Hz) 

Preparation Example 71-3 

2-Chloro-4-isobutyl- 1 -((methanesulfonyloxy)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (458 mg) was obtained as a colorless oil from 2-chloro-4-isobutylbenzyl 
alcohol (293 mg). 

1 H-NMR(CDC1 3 ) : 0.90(6H, d, J=7Hz), 1.75-1.96(1H, m), 2.48(2H, d, J=7Hz), 
3.00(3H, s), 5.31(2H, s), 7.09(1H, d, J=8Hz), 7.22(1H, s), 7.39(1H, d, J=8Hz) 
Preparation Example 71-4 
Methyl 3-(2-chloro-4-isobutylbenzyl)-2-meth^ 

carboxylate and methyl l-(2-chloro-44sobutylbenzyl)-2-me1±iyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-isobutylbenzyl)-2-methyl-3H-^ (124 mg) and 

methyl l-(2-chloro-4-isobutylbenzyl)-2-methyl- lH-imidazo[4,5-b] pyridine- 5- 
carboxylate (152 mg) were obtained as pale-yellow powders from methyl 2- 
methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (212 mg) and 2-chloro-4- 
isobutyl-l-((methanesulfonyloxy) methyl) benzene (390 mg). 
Methyl 3-(2-chloro-4-isobutylbenzyl)-2-me1±iyl-3H-imidazo[4,5-b]pyridm 
carboxylate: 

1 H-NMR(CDC1 3 ) : 0.88(6H, d, J=7Hz), L71-1.90(1H, m), 2.40(2H, d, J=7Hz), 
2.52(3H, s), 3.99(3H, s), 5.64(2H, s), 6.53(1H, d, J=8Hz), 6.87(1H, d, J=8Hz), 
7.21(1H, s), 8.05(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass(ESI) : m/E 372 (M+H) + 

Methyl l-(2-chloro-4-isobutylbenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

1 H-NMR(CDC1 3 ) : 0.88(6H, d J=7Hz), 1.71-1.92(1H, m), 2.42(2H, d J=7Hz), 2.65(3H, 
s), 4.00(3H, s), 5.41(2H, s), 6.41(1H, d, J=8Hz), 6.90(1H, d, J=8Hz), 7.24(1H, s), 
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7.55(1H, d, J=8Hz), 8.07(1H, d, J=8Hz). 
Mass(ESI) : m/E 372 (M+H) + 
Preparation Exampl 71-5 

3-(2-Chloro-4-isobutylben2yl)-2-me^^ 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (122 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
isobutylbenzyl)-2-methyl-3H-iim^ (1 16 mg). 

1 H-NMR(DMSO-d 6 ) : 0.82(6H, d, J=7Hz), L68-1.89(1H, m), 2.42(2H, d, J=7Hz), 
2.50(3H, s), 5.59(2H, s), 6.44(1H, d, J=8Hz), 7.01(1H, d, J=8Hz), 7.36(1H, s), 
8.00(1H, d, J=8Hz), 8.12 d, J=8H). 
Mass(ESI) : m/E 356 (M-H)- 
Preparation Example 72-1 

1 -((tert-Butyldiphenylsilyloxy)methyl) -2-chloro-4-(cyclohexylmethyl)benzene 
In the same manner as in Preparation Example 70-2, the objective 

compound (797 mg, 56%) was obtained as a colorless oil from 4-bromo-l-((tert- 

butyldiphenylsilylox7)methyl)-2-chlorobenzene and cyclohexylmethyl iodide. 

1 H-NMR(CDC1 3 ) : 0.82- 1.75(1 1H, m), 1.11(9H, s), 2.45(2H, d, J=7Hz), 4.79(2H, s), 

7.03-7. 11(2H, m), 7.31-7.48(6H, m), 7.61(1H, d, J=8Hz), 7.63-7.73(4H, m) 

Preparation Example 72-2 

2 -Chloro-4-(cyclohexylmethyl) benzyl alcohol 

In the same manner as in Preparation Example 70-3, the objective 

compound (378 mg) was obtained as a colorless oil from l-((tert- 

butyldiphenylsnyloxy)methyl)-2-chloro^ (1.03 g). 

1 H-NMR(CDC1 3 ) : 0.82-1.74(1 1H, m), 1.87(1H, br t, J=7Hz), 2.44(2H, d, J=7Hz), 

4.74(2H, d, J=7Hz), 7.04(1H, d, J=8Hz), 7.15(1H, s), 7.34(1H, d, J=8Hz) 

Preparation Example 72-3 

2-Chloro-4-(<^clohe^lmeth^ 

In the same manner as in Preparation Example 14-1, the objective 

compound (543 mg) was obtained as a colorless oil from 2-chloro-4- 

(cyclohexylmethyl)benzylalcohol (365 mg). 

1 H-NMR(CDC1 3 ) : 0.80-1.75(llH, m), 2.46(2H, d, J=7Hz), 2.99(3H, s), 5.30(2H, s), 

7.08(1H, d, J=8Hz), 7.20(1H, s), 7.38(1H, d, J=8Hz) 

Preparation Example 72-4 

Methyl 3-(2-chloro-4-(cydohexylmethyl)ber^^ 

b]pyridine-5-carboxylate(170 mg) and methyl l-(2-cWoro-4-(cyclohexylmethyl)- 
benzyl) -2-methyl- 1 H-imidazo[4 ,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-(cydohexylmethyl)benzyl)-2-meth^ 
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(170 mg) and methyl l-(2-chloro-4-(cyclohexy^ 

imid azo [4 , 5-b] pyridine-5-carboxylate (222 mg) were obtained as pale-yellow 
powders from methyl 2-me1±iyl~lH-imidazo[4,5-b]pyridine-5-carboxylate (229 mg) 
and 2-chloro-4-(<^clohexylmett^ (469 
mg). 

Methyl 3-( 2-cWoro-4-((yclohexylmet±iyl)^^ 
b]pyridine-5-carboxylate: 

1 H-NMR(CDC1 3 ) : 0.80-1.74(1 1H, m), 2.40(2H, d, J=7Hz), 2.53(3H, s), 3.99(3H, s), 
5.64(2H, s), 6.52(1H, d, J=8Hz), 6.86(1H, d, J=8Hz), 7.21(1H, s), 8.05(1H, d, 
J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/E 412 (M+H) + 

Methyl l-(2-chloro-4-(cydohexylmethyl)benzyl)-2-methyl- lH-imidazo[4,5- 
b]pyridine-5-carboxylate: 

1 H-NMR(CDC1 3 ) : 0.80-1.75(1 1H, m), 2.43(2H, d, J=7Hz), 2.65(3H, s), 4.01(3H, s), 
5.04(2H, s), 6.40(1H, d, J=8Hz), 6.89(1H, d, J=8Hz), 7.24(1H, s), 7.56(1H, d, 
J=8Hz), 8.07(1H, d, J=8Hz) 
Mass(ESI) : m/E 412 (M+H) + 
Preparation Example 72-5 

3- (2-Chloro-4-(<^clohexylm 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound ( 180 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
(cyclohexylmethyl)ben2yl)-2-m ( 156 

mg). 

1 H-NMR(DMSO-d 6 ) : 0.78-1.68(1 1H, m), 2.42(2H, d, J=7Hz), 2.50(3H, s), 5.58(2H, 
s), 6.44(1H, d, J=8Hz), 7.00(1H, d, J=8Hz), 7.35(1H, s), 8.01(1H, d, J=8Hz), 
8.13(lH,d, J=8Hz) 
Mass(ESI) : m/E 396 (M-H)" 
Preparation Example 73-1 

4- Bromo-l-((tert-butyldimetiiylsUylo^)metJiyl)-2-chlorobenzene 

In the same manner as in Preparation Example 70-1, the objective 
compound (6.10 g) was obtained as a colorless oil from 4-bromo-2-chlorobenzyl 
alcohol (4.42 g). 

1 H-NMR(CDC1 3 ) : 0.12(6H, s), 0.95(9H, s), 4.71(2H, s), 7.37-7.50(3H, m). 
Preparati n Exam pi 73-2 

4-((tert-Butyldime11iylsilylo^)me1±iyl)-3-chlorobenzaldehyde 

A solution (1.6 M, 8.3 ml) of n-butyl lithium/hexane was added to a 
solution of 4-bromo-l-((tert-butyldimethylsilyto^ (4.03 
g) in tetrahydrofuran (10 ml) under a nitrogen atmosphere at -60°C and the 
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mixture was stirred for 45 min. The reaction mixture was once heated to 0°C and 
then cooled to -40°C and 1-formyl piperidine (1.63 g) was dropwise added over 3 
min. Then, the reaction mixture was heated to 0°C over 2 hr. Aqueous 
ammonium chloride was added to the reaction mixture and the resulting product 
was extracted twice with hexane. The organic layers were combined, washed 
successively with diluted hydrochloric acid, a saturated aqueous solution of 
sodium hydrogencarbonate and saturated brine, and dried over anhydrous 
magnesium sulfate. The solvent was evaporated and the residue was subjected to 
silica gel column chromatography (hexane/ethyl acetate=30/ 1) to give the 
objective compound (2.49 g) as a colorless oil. 

1 H-NMR(CDC1 3 ) : 0.16(6H, s), 0.98(9H, s), 4.83(2H, s), 7.70-7.86(3H, m), 9.96(1H, s). 
Mass(ESI) : m/E 283 (M-H)~ 
Preparation Example 73*3 
(E)-l-((tert-Butyldimethylsttyloxy^ 

Sodium hydride (70% in mineral oil, 81 mg) was added to a mixture of 4- 
((tert-butyldime1±iylsnylo^)methyl)-3-chlorobenzaldehyde (571 mg) and diethyl 
beri2ylphosphonate (502 mg) in N,N-dimethylformamide (2 ml) under a nitrogen 
atmosphere at room temperature and the mixture was stirred at 40°C for 2 hr. 
Water was added to the reaction mixture and the resulting product was extracted 
three times with ether. The organic layers were combined, washed with water 
and saturated brine, and dried over anhydrous magnesium sulfate. The solvent 
was evaporated and the residue was subjected to silica gel column chromato- 
graphy (hexane/ethyl acetate=50/ 1) to give the objective compound (448 mg) as a 
colorless oil. 

1 H-NMR(CDC1 3 ) : 0.14(6H, s), 0.97(9H, s), 4.80(2H, s), 7.03(1H, d, J=16Hz), 
7.10(1H, d, J=16Hz), 7.26-7.58(8H, m). 
Preparation Example 73-4 
(E)-2-Chloro-4-(2-phenylethenyl) benzyl alcohol 

In the same manner as in Preparation Example 70-3, the objective 
compound (422 mg) was obtained as a white powder from (E)-l-((tert- 
butyldimethylsilyloxy)me (745 mg). 

1 H^NMR(CDC1 3 ) : 1.91(1H, br t, J=7Hz), 4.79(2H, d, J=7Hz), 7.02(1H, d, J=16Hz), 
7.12(1H, d, J=16Hz), 7.24-7.55(8H, m). 
Preparation Example 73-5 

(E)-2-Chloro- 1 -((methanesulfonyloxy)methyl)-4-(2-phenylethenyl) benzene 
In the same manner as in Preparation Example 14-1, the objective 
compound (583 mg) was obtained as a white solid from (E)-2-chloro-4-(2- 
phenylethenyljbenzyl alcohol (412 mg). 

1 H-NMR(CDC1 3 ) : 3.01(3H, s), 5.34(2H, s), 7.02(1H, d, J=16Hz), 7.14(1H, d, 
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J=16Hz), 7.27-7.61(8H, m). 
Preparation Example 73-6 

Methyl (E)-3-(2-cWoro-4-(2-phenyleto^ 

b]pyridine-5-carboxylate and methyl (E)-l-(2-chloro-4-(2-phenylethenyl)benzyl)-2- 
methyl- 1 H-iirddazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl (E)-3-(2- 
chloro-4-(2-phenylet±tenyl)benzyl)-2-m 

carboxylate (163 mg) and methyl (E)-l-(2-chloro-4-(2-phenylethenyl)ben2yl)-2- 
melhyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (194 mg) were obtained as white 
powders from methyl 2-methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (250 mg) 
and (E)-2-chloro- l-((methanesulfonyloxy)methyl)-4-(2-phenylethenyl)benzene 
(518 mg). 

Methyl (E)-3-(2-cMoro-4-(2-phenyletheny 
b]pyridine-5-carboxylate : 

1 H-NMR(CDC1 3 ) : 2.54(3H, s), 3.99(3H, s), 5.68(2H, s), 6.61(1H, d, J=8Hz), 6.97(1H, 
d, J=16Hz), 7.08(1H, d, J= 16Hz), 7. 16-7.62(7H, m), 8.08(1H, d, J=8Hz), 8. 14(1H, d, 
J=8Hz). 

Mass(ESI) : m/E 4 18 (M+H)+ 

Methyl (E)-l-(2-cWoro-4-(2-phenylethenyl)bei^ 

b]pyridine-5-carboxylate : 

1 H-NMR(CDC1 3 ) : 2.65(3H, s), 4.01(3H, s), 5.44(2H, s), 6.48(1H, d, J=8Hz), 6.97(1H, 
d, J=16Hz), 7.10(1H, d, J=16Hz), 7.19-7 .64(8H, m), 8.08(1H, d, J=8Hz). 

Mass(ESI) : m/E 418 (M+Hf 
Preparation Example 73-7 
(E)-3-(2-Chloro-4-(2-phenylet±tenyl)^^ 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (149 mg) was obtained as a white powder from methyl (E)-3-(2-chloro- 
4-(2-phenylet±ienyl)benzyl)-2-me1±iyl-3H-imidazo[4,5-b]pyri 
(158 mg). 

1 H-NMR(DMSO-d 6 ) : 2.52(3H, s), 5.63(2H, s), 6.59(1H, d, J=8Hz), 7.16-7.48(6H, m), 
7.53-7.63(2H, m), 7.84(1H, s), 8.01(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 
Mass(ESI) : m/E 402 (M-H)~ 
Preparation Example 74-1 
2-Chloro-4-hydroxybenzoic acid 

4-Amino-2-chlorobenzoic acid (10.01 g) was homogeneously dissolved in 
12.5 / sulfuric acid (400 ml) by heating the mixture to 70°C and cooled with ice. 
An aqueous solution of sodium nitrite (4.24 g /water 12 ml) was dropwise added to 
this suspension over 5 min at a temjperature of not more than 8°C. Five minutes 
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later, this solution was gradually poured into water (500 ml) at 80°C, upon which 
vigorous bubbling occurred and the solution turned red. The reaction mixture 
was further stirred at 80°C for 1 hr. After cooling, the resulting product was 
extracted three times with ether. The organic layers were combined, washed 
successively with diluted hydrochloric acid, water and saturated brine, and dried 
over anhydrous magnesium sulfate. The solvent was evaporated and a small 
amount of diisopropyl ether was added to allow crystallization, whereby the 
objective compound (6.32 g) was obtained as an orange powder. 
l H-NMR(DMSO-d 6 ) : 6.79(1H, dd, J=8 and 2Hz), 6.88(1H, d, J=2Hz), 7.77(1H, d, 
J=8Hz). 

Mass(ESI) : m/E 171 (M-H)- 
Preparation Example 74-2 

Benzyl 4-benzyloxy-2-chlorobenzoate 

Potassium carbonate (1.67 g) and benzyl bromide (1.73 g) were added to a 
solution of 2-chloro-4-hydroxybenzoic acid (695 mg) in N,N-dimetiiylfonnamide 
(3.5 ml) and the mixture was stirred for 14 hr at room temperature. To the 
reaction mixture was added IN hydrochloric acid and the resulting product was 
extracted three times with ether. The organic layers were combined, washed 
successively with water, a saturated aqueous solution of sodium hydrogen- 
carbonate and saturated brine, and dried over anhydrous magnesium sulfate. 
The solvent was evaporated and the residue was reciystallized from diisopropyl 
ether/hexane to give the objective compound (1. 13 g) as a pale-yellow powder. 
^-NMRfCDCU) : 5.09(2H, s), 5.32(2H, s), 6.87(1H, dd, J=8 and 2Hz), 7.05(1H, d, 
J=2Hz), 7.29-7.50(10H, m), 7.91(1H, d, J=8Hz). 
Mass(ESI) ": m/E 353 (M+H) + 
Preparation Example 74-3 
4-Beri2yloxy-2-chlorobenzoic acid 

Ethanol (8.8 ml), 1,4-dioxane (2.2 ml) and a IN aqueous sodium hydroxide 
solution (4.7 ml) were added to benzyl 4-benzyloxy-2-chlorobenzoate ( 1 . 12 g) . The 
mixture was stirred at 70°C for 1.5 hr. The solvent was evaporated and water 
was added to the residue to dissolve the same. After washing with ether, the 
aqueous layer was acidified with IN hydrochloric acid, and the resulting 
precipitate was collected by filtration to give the objective compound (8 10 mg) as a 
pale-yellow powder. 

1 H-NMR(DMSO-d 6 ) : 5.20(2H, s), 7.06(1H, dd, J=8 and 2Hz), 7.18(1H, d, J=2Hz), 
7.29-7.50(5H, m), 7,82(1H, d, J=8Hz). 
Mass(ESI) : m/E 261 (M-H)" 
Preparation Exam pi 74-4 
4-Benzyloxy-2-chlorobenzyl alcohol 
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To a solution of 4-benzyloxy-2-chlorobenzoic acid (788 mg) in 
tetrahydrofuran (7.9 ml) was dropwise added a boran-dimethyl sulfide complex 
(10.0 M, 0.6 ml) at room temperature under a nitrogen atmosphere, and the 
mixture was refluxed under heating for 2.5 hr. The reaction mixture was allowed 
to cool to room temperature and IN hydrochloric acid (1.5 ml) was dropwise added 
carefully, which was followed by stirring for 30 min. Water was added to the 
reaction mixture and the resulting product was extracted three times with ethyl 
acetate. The organic layers were combined, washed successively with a saturated 
aqueous solution of sodium hydrogencarbonate and saturated brine, and dried 
over anhydrous magnesium sulfate. The solvent was evaporated to give the 
objective compound (778 mg) as a white powder. 

1 H-NMR(CDC1 3 ) : 1.83(1H, br t, J=7Hz), 4.70(2H, d, J=7Hz), 5.05(2H, s), 6.88(1H, 
dd, J=8 and 2Hz), 7.01(1H, d, J=2Hz), 7.28-7.46(6H, m). 
Preparation Example 74-5 
4-Benzyloxy-2-chlorobenzyl chloride 

In the same manner as in Preparation Example 14-1, the objective 
compound (639 mg) was obtained as a colorless oil from 4-benzyloxy-2- 
chlorobenzyl alcohol (523 mg). 

1 H-NMR(CDC1 3 ) : 4.67(2H, s), 5.05(2H, s), 6.87(1H, dd, J=8 and 2Hz), 7.02(1H, d, 
J=2Hz), 7.28-7 .44(6H, m). 
Preparation Example 74-6 

Methyl 3-(4-ben2yloxy-2-chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(4-benzylo^-2-chloroben2yl)-2-metiiyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(4- 
ben2yloxy-2-chlorobenzyl)-2-^ 

(130 mg) and methyl l-(4-ben^lo^-2-chloroben2yl)-2-metiiyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate (141 mg) were obtained as pale-yellow powders from 
methyl 2 -methyl- 1 H-imidazo[4,5-b]pyridine-5-carboxylate (229 mg) and 4- 
benzyloxy-2-chloroben2yl chloride (509 mg). 
Methyl 3-(4-benzyloxy2-chlorobenzyl)-2-m 
carboxylate : 

1 H-NMR(CDC1 3 ) : 2.53(3H, s), 4.00(3H, s), 5.01(2H, s), 5.62(2H, s), 6.63(1H, d, 
J=8Hz), 6.72(1H, dd, J=8 and 2Hz), 7.06(1H, d, J=2Hz), 7.30-7.42(5H, m), 8.04(1H, 
d, J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/E 422 (M+H) + 

Methyl l-(4-benzyloxy-2-chlorobenzyl)-2 -methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate : 

^-NMRfCDCy : 2.66(3H, s), 4.01(3H, s), 5.02(2H, s), 5.38(2H, s), 6.48(1H, d, 
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J=8Hz), 6.75(1H, dd, J=8 and 2Hz), 7.08(1H, d, J=2Hz), 7.28-7.47(5H, m), 7.54(1H, 
d, J=8Hz), 8.06(1H, d, J=8Hz). 
Mass(ESI) : m/E 422 (M+H) + 
Preparation Exampl 74-7 

3- (4-Benzyloxy-2-chlorobenzyl)-2-met^^ 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 10 mg) was obtained as a white powder from methyl 3-(4-benzyloxy- 

2- chlorobenzyl)-2-methyl-3H^ (1 16 mg). 
l H-NMR(DMSO-d 6 ) : 2.39(3H, s), 5.08(2H, s), 5.51(2H, s), 6.41(1H, d, J=8Hz), 
6.88(1H, dd, J=8 and 2Hz), 7.23(1H, d, J=2Hz), 7.28-7.45(5H, m), 7.85(2H, s). 
Mass(ESI) : m/E 406 (M-H)' 

Preparation Example 75-1 

Methyl 3-(2-chloro-4-mettioxyben^ * 
carboxylate (62 mg) and methyl l-(2-chloro-4-methoxybenzyl)-2-methyHH- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- methoxybenzyl)-2-met±iyl-3H-:^ (62 mg) and 
methyl l-(2-chloro-4-methoxybenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate (62 mg) were obtained as white powders from methyl 2 -methyl- 1H- 
imidazo [4 , 5-b] pyridine- 5-carboxylate ( 145 mg) and 2-chloro-4-methoxybenzyl 
bromide (215 mg) . 

Methyl 3-(2-<±Lloro-4-met±LOxybenzyl)^ 
carboxylate : 

^-NMRfCDCy : 2.52(3H, s), 3.77(3H, s), 4.00(3H, s), 5.61(2H, s), 6.65(2H, s), 
6.97(1H, s), 8.04(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 
Mass(ESI) : m/E 346 (M+H) + 

Methyl l-(2-chloro-4-methoxybenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine5- 
carboxylate : 

1 H-NMR(CDC1 3 ) : 2.65(3H, s), 3.78(3H, s), 4.01(3H, s), 5.38(2H, s), 6.51(1H, d, 
J=8Hz), 6.68(1H, dd, J=8 and 2Hz), 7.00(1H, d, J=2Hz), 7.54(1H, d, J=8Hz), 
8.04(lH,d, J=8Hz). 
Mass(ESI) : m/E 346 (M+H) + 
Preparation Example 75-2 

3- (2-Chloro-4-met±ioxybenzyl)-2^ 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (83 mg) was obtained as a pale-yellow powder from methyl 3-(2- 
cWoro-4-metiioxybenzyl)-2-met^ (78 

130 



mg). 

1 H-NMR(DMSO-d 6 ) : 2.50(3H, s), 3.55(3H, s), 5.53(2H, s), 6.58(1H, d, J=8Hz), 
6.81(1H, dd, J=8 and 2Hz), 7.13(1H, d, J=2Hz), 7.99(1H, d, J=8Hz), 8.1 1(1H, d, 
J=8Hz). 

Mass(ESI) : m/E 330 (M-H)" 
Preparation Example 76-1 

Isopropyl 2-chloro-4-isopropoxy benzoate 

In the same manner as in Preparation Example74-2, the objective 
compound (839 mg) was obtained as a pale-brown oil from 2-chloro-4- 
hydroxybenzoic acid (500 mg) and isopropyl iodide (1.18 g). 

1 H-NMR(CDC1 3 ) : 1.36(12H, m), 4.59(1H, m), 4.59(1H, m), 5.24(1H, m), 6.78(1H, d, 
J=8Hz), 6.93(1H, s), 7.82(1H, d, J=8Hz). 
Preparation Example 76-2 
2-Chloro-4-isopropoxybenzyl alcohol 

Lithium aluminum hydride (100 mg) was added to a solution of isopropyl 
2-chloro-4-isopropoxybenzoate (675 mg) in ether (6.8 ml) and the mixture was 
stirred for 2 hr. To the reaction mixture were dropwise added successively water 
(0.8 ml), a IN aqueous sodium hydroxide solution (0.8 ml) and water (2.4 ml) 
under ice-cooing, and the mixture was stirred for 30 min at room temperature. 
Then ether and water were added and the organic layer was separated. The 
resulting product was extracted with ether from the aqueous layer. The organic 
layers were combined, washed with saturated brine, and dried over anhydrous 
magnesium sulfate. The solvent was evaporated to give the objective compound 
(513 mg) as a brown oil. 

I H-NMR(CDC1 3 ) : 1.32(6H, d, J^6Hz), 1,97(1H, t, J=6Hz), 4.52(1H, m), 4.70(2H, d, 
J=6Hz), 6.78(1H, dd, J=2Hz), 6.92(1H, d, J=2Hz), 7.33(1H, d, J=8Hz). 
Preparation Example 76-3 
2-Chloro-4-isopropoxybenzyl chloride 

Pyridine (0.5 ml) and thionyl chloride (0.18 mg) were successively added to 
a solution of 2-chloro-4-isopropoxyben2ylalcohol (401 mg) in dichloromethane (2 
ml) under ice-cooling, and the mixture was stirred for 1 hr. Water was added to 
the reaction mixture and the resulting product was extracted three times with 
hexane. The organic layers were combined, washed successively with IN 
hydrochloric acid, a saturated aqueous solution of sodium hydrogencarbonate 
and saturated brine, and dried over anhydrous magnesium sulfate. The solvent 
was evaporated to give the objective compound (353 mg) as a yellow oil. 
^-NMRtCDCy : 1.32(6H, d, J=7Hz), 4.52(1H, sept, J=7Hz), 4.65(2H, s), 6.76(1H, 
dd, J=8 and 2Hz), 6.91(1H, d, J=2Hz), 7.32(1H, d, J=8.5Hz). 
Preparation Exampl 76-4 
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Methyl 3-(2-chloro-44sopropo^benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(2-cWoro-4-isopropoxyberizyl)-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- isopropoxybenzyl)-2-memyl-3H-imidazo[4,5-b]pyridme-5-carboxylate (73 mg) 
and methyl l-(2-chloro-4-isopropoxybenzyl)-2-metliyl-lH-imida2»[4,5-b]pyridine- 

5- carboxylate (80 mg) as white powders from methyl 2-methyl- lH-imidazo[4,5- 
b]pyridine-5-carboxylate (194 mg) and 2-chloro-4-isopropoxybenzyl chloride (340 
mg). 

Memyl 3-(2-chloro-4-isopropoxybenzyl)-2-memyl-3H-imidazo[4,5-b]p3aidine-5- 
carboxylate : 

1 H-NMR(CDC1 3 ) : 1.29(6H, d, J=7Hz), 2.54(3H, s), 4.00(3H, s), 4.47(1H, sept, 
J=7Hz), 5.61(2H, s), 6.62(2H, s), 6.95(1H, s), 8.05(1H, d, J=8Hz), 8.13(1H, d, 
J=8Hz). 

Mass(ESI) : m/E 374 (M+H) + 

Methyl l-(2-chloro-4-isopropoxybenzyl)-2-memyl-lH-imidazo[4,5-b]pyridine-5- 
carboxylate : 

1 H-NMR(CDC1 3 ) : 1.30(6H, d, J=7Hz), 2.65(3H, s), 4.00(3H, s), 4.48(1H, sept, 
J=7Hz), 5.35(2H, s), 6.47(1H, d, J=8Hz), 6.64(1H, dd, J=8 and 2Hz), 6.98(1H, d, 
J=2Hz), 7.54(1H, d, J=8Hz), 8.06(1H, d, J=8Hz). 
Mass(ESI) : m/E 374 (M+H)* 
Preparation Example 76-5 

3-(2-Chloro-4-isopropoxybenzyl)-2-memyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (66 mg) was obtained as a pale-yellow powder from methyl 3-(2- 
cMoro-4-isopropoxybeiizyl)-2-methyl-3H-imidazo[4,5-bte 

mg). 

x H-NMR(DMSO-d 6 ) : 1.23(6H, d, J=7Hz), 2.50(3H, s), 4.60(1H, sept, J=7Hz), 

5.53(2H, s), 6.52(1H, d, J=8Hz), 6.79(1H, dd, J=8 and 2Hz), 7.11(1H, d, J=2Hz), 

8.01(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 

Mass(ESI) : m/E 358 (M-H)' 

Preparation Example 77-1 

n-Butyl 4-(n-butoxy)-2-chlorobenzoate 

In the same manner as in Preparation Example 74-2, the objective 
compound (839 mg) was obtained as a pale-brown oil from 2-chloro-4- 
hydroxybenzoic acid (500 mg) and n-butyl iodide (1.28 g). 

1 H-NMR(CDC1 3 ) : 0.98(6H, t, J=6Hz), 1.48(4H, m), 1.76(4H, m), 3.99(2H, t, J=6Hz), 
4.30(2H, t, J=6Hz), 6.80(1H, d, J=8Hz), 6.95(1H, s), 7.86(1H, d, J=8Hz). 
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Preparation Example 77-2 

4-(n-Bu toxy) -2 -chlorobenzyl alcohol 

In the same manner as in Preparation Example 80-2 to be mentioned later, 
the objective compound (513 mg) was obtained as a pale-brown oil from n-butyl 
4-(n-butoxy)-2-chlorobenzoate (835 mg). 

1 H-NMR(CDC1 3 ) : 0.98(3H, t, J=6Hz), 1.48(2H, m), 1.76(2H, m), 1.86(1 H, t, J=6Hz), 
3.95(2H, t, J=6Hz), 4.71(2H, d, J=6Hz), 6.80(1H, d, J=8Hz), 6.93(1H, s), 7.34(1H, d, 
J=8Hz). 

Preparation Example 77-3 

4-(n-Butoxy)-2 -chlorobenzyl chloride 

In the same manner as in Preparation Example 14-1, the objective 
compound (505 mg) was obtained as a colorless oil from 4-(n-butoxy)-2- 
chlorobenzyl alcohol (475 mg). 

1 H-NMR(CDC1 3 ) : 0.98(3H, t, J=7Hz), 1.38-1.56(2H, m), 1.68-1.82(2H, m), 3.95(2H, 
t, J=7Hz), 4.67(2H, s), 6.78(1H, dd, J=8 and 2Hz), 6.92(1H, d, J=2Hz), 7.33(1H, d, 
J=8Hz). 

Preparation Example 77-4 

Methyl 3-(4-(n-butoxy)-2-cMorobenzyl^ 

carboxylate and methyl l-(4-(n-butoxy)-2-chlorobenzyl)-2-methyl-lH- 
imid azo [4 , 5 -b] pyridine- 5 -carb oxy late 

In the same manner as in Preparation Example 14-2, methyl 3-(4-(n- 
butoxy)-2-chlorobenzyl)-2-methy^ (105 
mg) and methyl l-(4-(n-buto^)-2-chlorobenzyl)-2-metliyl-lH-imidazo[4,5- 
b]p3aidine-5-carboxylate (111 mg) were obtained as pale-yellow powders from 
methyl 2-metliyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (230 mg) and 4-(n- 
butoxy)-2-chlorobenzyl chloride (443 mg). 
Methyl 3-(4-(n-butoxy)-2-cWorobenzyl)-2-m 
carboxylate : 

J H-NMR(CDCl3) : 0.96(3H, t, J=7Hz), 1.38-1.54(2H, m), 1.65-1.81(2H, m), 2.52(3H, 
s), 3.90(2H, t, J=7Hz), 4.00(3H, s); 5.60(2H, s), 6.63(2H, s), 6.95(1H, s), 8.04(1H, d, 
J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/E 388 (M+Hf 

Methyl l-(4-(n-butoxy)-2-chlorobenzyl)-2 -methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate : 

1 H-NMR(CDC1 3 ) : 0.95(3H, t, J=7Hz), 1.38-1.53(2H, m), 1.66-1.81(2H, m), 2.65(3H, 
s), 3.92(2H, t, J=7Hz), 4.01(3H, s), 5.37(2H, s), 6.48(1H, d, J=8Hz), 6.67(1H, dd, 
J=8 and 2Hz), 6.99(1H, d, J=2Hz), 7.55(1H, d, J=8Hz), 8.06(1H, d, J=8Hz). 
Mass(ESI) : m/E 388 (M+H) + 
Preparation Exampl 77-5 
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3- (4-(n-Butoxy)-2-chlorobenzy^^ 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (90 mg) was obtained as a pale-yellow powder from methyl 3-(4-(n- 
butoxy)-2-cWorobenzyl)-2-me^ (90 
mg). 

1 H-NMR(DMSO-d 6 ) : 0.90(3H, t, J=7Hz), 1.30-L48(2H, m), 1.57- 1.7 1(2H, m), 
2.50(3H, s), 3.94(2H, t, J=7Hz), 5.54(2H, s), 6.53(1H, d, J=8Hz), 6.80(1H, dd, J=8 
and 2Hz), 7.13(1H, d, J=2Hz), 8.00(1H, d, J=8Hz), 8.11(1H, d, J=8Hz). 
Mass(ESI) : m/E 372 (M-H)- 
Preparation Example 78-1 

Cyclohexylmethyl 2-chloro-4-((cyclohexylmethyl)oxy)benzoate 

In the same manner as in Preparation Example 74-2, the objective 
compound (1. 14 g) was obtained as a pale-brown oil from 2-chloro-4- 
hydroxybenzoic acid (500 mg) and cyclohexylmethyl bromide (1.23 g). 
1 H-NMR(CDC1 3 ) : 1.08(4H, m), 1.26(6H, m), 1.78(12H, m), 3.78(2H, d, J=6Hz), 
4.12(2H, d, J=6Hz), 6.80(1H, d, J=8Hz), 6.96(1H, s), 7.88(1H, d, J=8Hz). 
Preparation Example 78-2 

2-Chloro-4-((cyclohexylmethyl)oxy)ben2yl alcohol 

In the same manner as in Preparation Example 80-2 to be mentioned later, 
the objective compound (903 mg) was obtained as a pale-brown oil from 
cyclohexylmethyl 2-chloro-4-((cyclohexylmethyl)oxybenzoate (1.13 g). 
1 H-NMR(CDC1 3 ) : 0.85-1.90(1 1H, m), 3.44(1H, t, J=6Hz), 3.73(2H, d, J=6Hz), 
4.70(2H, d, J=6Hz), 6.79(1H, dd, J=8, 1Hz), 6.92(1H, d, J=lHz), 7.33(1H, d, 
J=8Hz). 

Preparation Example 78-3 

2-Chloro-4-((cyclohexyl)methyloxy)ben2yl chloride 

In the same manner as in Preparation Example 76-3, the objective 
compound (844 mg) was obtained as a colorless oil from 2-chloro-4- 
( (cyclohexylmethyl) -oxy) benzyl alcohol (855 mg). 

*H-NMR(CDC1 3 ) : 0.82-1.91(1 1H, m), 3.72(2H, d, J=7Hz), 4.66(2H, s), 6.78(1H, dd, 

J=8 and 2Hz), 6.92(1H, d, J=2Hz), 7.32(1H, d, J=8Hz). 

Preparation Example 78-4 

Methyl 3-(2-chloro-4-((<^clohexylme 

b]p3oidine-5-carboxylate (58 mg) and methyl 1 - (2-chloro-4- ((cyclohexylmethyl) - 
oxy)ben2yl)-2-me1±iyl-lH-imidazo[4,5-b]pyridine-5-carboxyla 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- ((cyclohexylmethyl)oxy)ben^^ 

carboxylate (58 mg) and methyl l-(2-chloro-4-((<^clohexylmethyl)oxy)-benzyl)-2- 
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methyl- lH-imida2X)[4,5-b]pyridine-5-carboxylate (36 mg) were obtained as 
colorless oils from methyl 2-methyl-lH-imidazo[4,5-b]pyridine-5-carbo^late (194 
mg) and 2-chloro-4-((cyclohexylmethyl)oxy)benzyl chloride (403 mg). 
Methyl 3-(2-chloro-4-(((^clohexylm 
b]pyridine-5-carboxylate : 

1 H-NMR(CDC1 3 ) : 0.90-1.90(1 1H, m), 2.52(3H, s), 3.69(2H, d, J=7Hz), 3.99(3H, s), 
5.61(2H, s), 6.62(2H, s), 6.95(1H, s), 8.04(1H, d, J=8Hz), 8.13(1H, d, J=8Hz). 
Mass(ESI) : m/E 428 (M+H) + 
Methyl l-(2-chloro-4-((<^cloh 
b]pyridine-5-carboxylate : 

1 H-NMR(CDC1 3 ) : 0.92-1.92(1 1H, m), 2.64(3H, s), 3.69(2H, d, J=7Hz), 4.00(3H, s), 
5.37(2H, s), 6.48(1H, d, J=8Hz), 6.65(1H, dd, J=8 and 2 Hz), 6.98(1H, d, J=2Hz), 
7.53(1H, d, J=8Hz), 8.04(1H, d, J=8Hz). 
Mass(ESI) : m/E 428 (M+H) + 
Preparation Example 78-5 

3- (2-Chloro-4-(((^clohexylm 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (53 mg) was obtained as a pale-yellow powder from methyl 3-(2- 
ctaoro-4-((cyclohexylmetliyl)o 
carboxylate (53 mg). 

1 H-NMR(DMSO-d 6 ) : 0.90-1.82(1 1H, m), 2.50(3H, s), 3.76(1H, d, J=7Hz), 5.53(2H, 
s), 6.54(1H, d, J=8Hz), 6.80(1H, dd, J=8 and 2Hz), 7.12(1H, d, J=2Hz), 8.00(1H, d, 
J=8Hz), 8.11(1H, d, J=8Hz). 
Mass(ESI) : m/E 412 (M-H)' 
Preparation Bxample 79-1 

2-Chloro-4-((2-(N-methyl-N-(2-pyridinyl)amino)etliyl)o^)benzaldehyde 

To a solution of 2 - [N- (2 -hydroxyethyl) - N-methylamino] pyridine (3.87 g) in 
dry N,N-dimethylformamide (39 ml) was added sodium hydride (60% in oil, 1. 12 g), 
and the reaction mixture was stirred at room temperature for 30 min. 2-Chloro- 

4- fluorobenzaldehyde (4.43 g) was added to the reaction mixture and the mixture 
was stirred for 3 days. The mixture was diluted with ethyl acetate and washed 
with water. The aqueous layer was extracted twice with ethyl acetate. The 
organic layers were combined, dried over magnesium sulfate and concentrated to 
dryness under reduced pressure. The residue was purified by silica gel column 
chromatography (hexane/ethyl acetate=9/l) to give the objective compound (3.30 
g) as a pale-yellow oil. 

1 H-NMR(CDC1 3 ) : 3.13(3H, s), 4.01(2H, t, J=6Hz), 4.28(2H, t, J=6Hz), 6.52(1H, d, 
J=8Hz), 6.60(1H, dd, J=8, 5Hz), 6.90(1H, dd, J=8, 2Hz), 7.02(1H, d, J=8, 2Hz), 
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7.48(1H, t, J=8Hz), 7.87(1H, d, J=8Hz), 8.18(1H, d, J=5Hz), 10.00(1H, s). 
Preparation Exampl 79-2 

2-Chloro-4-((2-(N-methyl-N-(2-pyridinyl)amino)elJiy alcohol 

Sodium borohydride (58 mg) was added to a solution of 2-chloro-4-((2-(N- 
met±tyl-N-(2-pyridinyl)amino)ethy^ (438 mg) in ethanol (3 ml) at 

room temperature and the mixture was stirred for 2 hr. IN Hydrochloric acid (1.5 
ml) was dropwise added to the reaction mixture to decompose the redundant 
reagent and the whole mixture was diluted with ethyl acetate. A saturated 
aqueous solution of sodium hydrogencarbonate was added to neutralize the 
mixture and the resulting product was extracted twice with ethyl acetate. The 
organic layers were combined, washed with saturated brine, and dried over 
anhydrous magnesium sulfate. The solvent was evaporated to give the objective 
compound (437 mg) as a colorless oil. 

X H-NMR(CDC1 3 ) : 3.12(3H, s), 3.97(2H, t, J=5Hz), 4.17(2H, t, J=5Hz), 4.70(2H, s), 
6.51(1H, d, J=8Hz), 6.58(1H, dd, J=8 and 5Hz), 6.79(1H, dd, J=8 and 2Hz), 
6.97(1H, d, J=2Hz), 7.32(1H, d, J=8Hz), 7.46(1H, t, J=8Hz), 8.16(1H, d, J=5Hz). 
Mass(ESI) : m/E 293 (M+H) + 
Preparation Example 79-3 

2-Chloro-4-((2-(N-methyl-N-(2-pyridinyl)amino)etJiyl)o^)ben2yl chloride 

In the same manner as in Preparation Example 76-3, the objective 
compound (662 mg) was obtained as a pale-yellow oil from 2-chloro-4-((2-(N- 
methyl-N-(2-pyridinyl)amino)ethyl)oxy)benzyl alcohol (557 mg). 
1 H-NMR(CDC1 3 ) : 3.13(3H, s), 3.99(2H, t, J=5Hz), 4.19(2H, t, J=5Hz), 4.65(2H, s), 
6.51(1H, d, J=8Hz), 6.58(1H, dd, J=8 and 5Hz), 6.79(1H, dd, J=8 and 2Hz), 
7.00(1H, d, J=2Hz), 7.31(1H, d, J=8Hz), 7.47(1H, t, J=8Hz), 8.17(1H, d, J=5Hz). 
Preparation Example 79-4 
Methyl 3-(2-chloro-4-((2-(N-met±yl-N-(2-^ 

meAyl-3H-imidazo[4,5-b]pyridine"5-carboxylate and methyl l-(2-chloro-4-((2-(N- 

methyl-N-(2-pyridinyl)amino)ethy^^ 

b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-((2-(N-met±iyl-N-(2-pyridiny 

b]pyridine-5-carbo^late (156 mg) and methyl l-(2-chloro-4-((2-(N-methyl-N-(2- 
pyridinyl) amino) ethyl) oxy) benzyl) -2 -methyl- 1 H-imidazo[4,5-b]pyridine-5- 
carboxylate (160 mg) were obtained as colorless oils from methyl 2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate (290 mg) and 2-chloro-4-((2-(N-methyl-N-(2- 
pyridinyl)ainino)ethyl)ox^) benzyl chloride (577 mg). 
Methyl 3-(2-chloro-4-((2-(N-methy^ 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate : 
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1 H-NMR(CDC1 3 ) : 2.51(3H, s), 3.11(3H, s), 3.95(2H, t, J=5Hz), 3.99(3H, s), 4.14(2H, 
t, J=5Hz), 5.60(2H, s), 6.49(1H, d, J=8Hz), 6.55(1H, dd, J=8 and 5Hz), 6.63(2H, s), 
7.02(1H, s), 7.44(1H, t, J=8Hz), 8.04(1H, d, J=8Hz), 8.13(1H, d, J=8Hz), 8.15(1H, d, 
J=5Hz). 

Mass(ESI) : m/E 466 (M+H) + 

Methyl l-(2-chloro-4-((2-(N-memyl-N-(2-pyridmyl)am^ 
methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate : 

1 H-NMR(CDC1 3 ) : 2.64(3H, s),3.11(3H, s), 3.95(2H, t, J=5Hz), 4.01(3H, s),4.15(2H, 
t, J=5Hz), 5.35(2H, s), 6.45-6.60(3H, m), 6.68(1H, dd, J=8 and 2 Hz), 7.08(1H, d, 
J=2Hz), 7.44(1H, t, J=8Hz), 7.52(1H, d, J=8Hz), 8.01(1H, d, J=2Hz), 8.04(1H, d, 
J=8Hz). 

Mass(ESI) : m/E 466 (M+H) + 
Preparation Example 79-5 

3-(2-Chloro-4-((2-(N-me1±iyl-N-(2-pyridmyl)anTmo)elliyl)oxy)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 14 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
((2-(N-methyl-N-(2-pyridmyl)ammo)ethyl)ox 
b]pyridine-5-carboxylate (143 mg). 

1 H-NMR(DMSO-d 6 ) : 2.50(3H, s), 3.03(3H, s), 3.87(2H, t, J=5Hz), 4.13(2H, t, J=5Hz), 

5.53(2H, s), 6.50-6.65(3H, m), 6.82(1H, dd, J=8 and 2Hz), 7.20(1H, d, J=2Hz), 

7.49(1H, t, J=8Hz), 7.99(1H, d, J=8Hz), 8.06(1H, d, J=5Hz), 8.10(1H, d, J=8Hz). 

Mass(ESI) : m/E 450 (M-H)' 

Preparation Example 80-1 

Methyl 2-chloro-4-(methylthio)benzoate 

Sodium thiomethoxide (459 mg) was added to a solution of methyl 4- 
bromo-2 -chlorobenzoate (1.25 g) in N,N-dimethylformamide (10 ml) under ice- 
cooling, and the mixture was stirred for 2 hr. IN Hydrochloric acid was added to 
the reaction mixture and the resulting product was extracted three times with 
ether. The organic layers were combined, washed successively with water and 
saturated brine, and dried over anhydrous magnesium sulfate. The solvent was 
evaporated and the residue was subjected to silica gel column chromatography 
(hexane/ethyl acetate=10/ 1) to give the objective compound (835 mg) as a 
colorless oil. 

*H- NMR(CDC1 3 ) : 2.49(3H, s), 3.90(3H, s), 7.1 1(1H, d, J=8Hz), 7.23(1H, s), 7.78(1H, 
d, J=8Hz). 

Preparation Exam pi 80-2 

2-Chloro-4-(methylthio)benzyl alcohol 

Methyl 2-chloro-4-(methylthio)benzoate (806 mg) was dropwise added to a 
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suspension of lithium aluminum hydride (139 mg) in tetrahydrofuran (8 ml) under 
ice-cooling, and the mixture was stirred for 1 hr. The reaction mixture was 
diluted with ether and IN hydrochloric acid (10 ml) was dropwise added. The 
resulting product was extracted three times with ether. The organic layers were 
combined, washed successively with a saturated aqueous solution of sodium 
hydrogencarbonate and saturated brine, and dried over anhydrous magnesium 
sulfate. The solvent was evaporated to give the objective compound (725 mg) as a 
colorless oil. 

1 H-NMR(CDC1 3 ) : 1.92(1H, br t, J=7Hz), 2.48(3H, s), 4.73(2H, d, J=7Hz), 7.15(1H, d, 
J=8Hz), 7.23(1H, s), 7.37(1H, d, J=8Hz). 
Preparation Example 80-3 
2-Chloro- 1 -((methanesulfonylo^ 

In the same manner as in Preparation Example 14-1, the objective 
compound (1.02 g) was obtained as a colorless oil from 2-chloro-4- 
(methylthio)ben2yl alcohol (687 mg). 

1 H-NMR(CDC1 3 ) : 2.48(3H, s), 3.00(3H, s), 5.30(2H, s), 7.15(1H, dd, J=8 and 2Hz), 
7.26(1H, d, J=2Hz), 7.38(1H, d, J=8Hz). 
Preparation Example 80-4 
Methyl 3-(2-chloro-4-(met±iylt±^ 

carboxylate and methyl l-(2-chloro-4-(met±iyltJiio)benzyl)-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-(met±iylthio)ben2yl)-2-met±^^ (457 mg) 

and methyl l-(2-cWoro-4-(mel±iyltWo)benzyl)-2-methyl-lH-imidazo[4,5- 
b]pyridine5-carboxylate (402 mg) were obtained as white powder from methyl 2- 
mel!iyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (573 mg) and 2-chloro-l- 
((metlianesulfonylox7)methyl)-4-(methylthio) benzene (955 mg). 
Methyl 3-(2-chloro^-(methyl1tao)b^ 
carboxylate: 

1 H-NMR(CDC1 3 ) : 2.44(3H, s), 2.53(3H, s), 4.00(3H, s), 5.63(2H, s), 6.58(1H, d, 
J=8Hz), 6.96(1H, dd, J=8 and 2Hz), 7.28(1H, d, J=2Hz), 8.06(1H, d, J=8Hz), 
8.13(lH,d, J=8Hz). 
Mass(ESI) : m/e 362 (M+H) + 

Methyl l-(2-chloro-4-(methylthio)benzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

1 H-NMR(CDC1 3 ) : 2.45(3H, s), 2.65(3H, s), 4.01(3H, s), 5.39(3H, s), 6.42(1H, d, 
J=8Hz), 6.98(1H, dd, J=8 and 2Hz), 7.30(1H, d, J=2Hz), 7.54(1H, d, J=8Hz), 
8.08(1H, d, J-8Hz). 
Mass(ESI) : m/e 362 (M+H) + 
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Preparation Exam pi 80-5 

3-(2-Chloro-4-(metliyl^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (184 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
(methylthio)ben2yl)-2-methy (146 mg). 

x H-NMR(DMSO-d 6 ) : 2.45(3H, s), 2.50(3H, s), 5.60(2H, s), 6.44(1H, d, J=8Hz), 
7.10(1H, d, J=8Hz), 7.42(1H, s), 8.00(1H, d, J=8Hz), 8.10(1H, d, J=8Hz). 

Mass(ESI) : m/e 346 (M-H)" 
Preparation Example 81-1 

Methyl 3-(2-chloro-4-(methylsulfinyl^^ 
5-carboxylate 

To a solution of methyl 3-(2-chloro^-(me1±iylthio)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (148 mg) in dichloromethane (2.8 ml) was 
added m-chloroperbenzoic acid (8 1 mg) under ice-cooling, and the mixture was 
stirred for 1 hr. The reaction mixture was diluted with chloroform, washed 
successively with a saturated aqueous sodium hydrogencarbonate solution and 
saturated brine, and dried over anhydrous magnesium sulfate. The solvent was 
evaporated, and acetonitrile was added to the residue for crystallization, whereby 
the objective compound (1 18 mg) was obtained as a white powder. 

^-NMRfCDCU : 2.55(3H, s), 2.71(3H, s), 3.99(3H, s), 5.71(2H, s), 6.78(1H, d, 
J=8Hz), 7.32(1H, d, J=8Hz), 7.80(1H, s), 8.09(1H, d, J=8Hz), 8. 16(1H, d, J=8Hz). 

Mass(ESI) : m/e 378 (M+H) + 
Preparation Example 81-2 
3-(2-Chloro-4-(methylsulfin^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound ( 1 12 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
(met±iylsulfmyl)benzyl)-2-meth^ (112 
mg). 

l H-NMR(DMSO-de) : 2.54(3H, s), 2.76(3H, s), 5.67(2H, s), 6.75(1H, d, J=8Hz), 
7.52(1H, d, J=8Hz), 7.88(1H, s), 8.01(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 

Mass(ESI) : m/e 362 (M-H)" 
Preparation Example 82-1 

2-Chloro-4-(methanesulfonyl)-l-((metiianesulfonylo^)methyl)ben^ 

In the same manner as in Preparation Example 14-1, the objective 
compound (737 mg) was obtained as a white powder from 2-chloro-4- 
(methanesulfonyl) benzyl alcohol (457 mg) and methanesulfonyl chloride (261 mg). 
1 H-NMR(DMSO-d 6 ) : 3.31(3H, s), 3.33(3H, s), 5.42(2H, s), 7.85(1H, d, J=8Hz), 
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7.79(1H, d, J=8Hz), 8.07(1H, s). 
Preparation Example 82-2 

Methyl 3-(2-chloro-4-(methanesulfonyl)ben2yl) -2-methyl-3H-imidazo[4 ,5- 
b]pyridine-5-carboxylate and methyl l-(2-chloro-4-(methanesulfonyl)ben2yl)-2- 
methyl- lH-imidazo[4,5-b]pyridine-5--carbo^late 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- (methanesulfonyl)benzyl)-2-m 

(233 mg) was obtained as white crystals and methyl l-(2-chloro-4-(methane- 
sulfonyl)benzyl)-2-methyl-lH-i^ (25 mg) 

was obtained as white crystals, from methyl 2-methyl-3H-imidazo[4,5-b]pyridine- 

5- carboxylate (200 mg) and 2-chloro-4-((methanesulfonyl)-l-((methane- 
sulfonyloxy)methyl)benzene (344 mg). 

Methyl 3-(2-chloro-4-(met±ianesulfony ,5- 
b]pyridine-5-carboxylate: 

1 H-NMR(CDC1 3 ) : 2.56(3H, s), 3.03(3H, s), 3.99(3H, s), 5.72(2H, s), 6.80(1H, d, 
J=8Hz), 7.08(1H, d, J=8Hz), 8.05(1H, s), 8.10(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 
Methyl l-(2-chloro-4-(methanesulfonyl)benzyl)-2-methyl- lH-imidazo[4,5- 
b]pyridine-5-carboxylate: 

1 H-NMR(CDC1 3 ) : 2.70(3H, s), 3.10(3H, s), 4.03(3H, s), 5.62(2H, s), 6.62-6.70(lH, 
m), 7.75-8. 12(4H, m). 
Preparation Example 82-3 
3-(2-Chloro-4-(mefoylsuti^^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (199 mg) was obtained as white crystals from methyl 3-(2-chloro-4- 
(met±Lylsulfonyl)benzyl)-2-m 

l H-NMR(DMSO-d 6 ) : 2.53(3H, s), 3.25(3H, s), 5.70(2H, s), 6.80(1H, d, J=8Hz), 
7.75(1H, d, J=8Hz), 8.00(1H, d, J=8Hz), 8.10(1H, s), 8.13(1H, d, J=8Hz). 
Preparation Example 83-1 

2-Chloro- 1 -((me1±ianesulfonylo^)methyl)-4-nitrobenzene 

In the same manner as in Preparation Example 14-1, the objective compound 
(3.56 g) was obtained as brown crystals from 2-chloro-4-nitrobenzyl alcohol (2.5 g) 
and methanesulfonyl chloride ( 1 .68 g). 

1 H-NMR(DMSO-d 6 ) : 3.12(3H, s), 5.40(2H, s), 7.73(1H, d, J=8Hz), 8.18(1H, dd, 
J=2, 8Hz), 8.79(1H, d, J=2Hz). 
Preparati n Exampl 83-2 
Methyl 3-(2-chloro^-nitrobenzy^^ 

carboxylate and methyl l-(2-cWoro-4-nitxoben2yl)-2-me1±iyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate, 
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In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-nitrobenzyl)-2-met±tyl-3 (L02 g) was 

obtained as white crystals, and methyl l-(2-chloro-4-nitrobenzyl)-2-methyHH- 
imidazo[4,5~b]p3oidine-5-carboxylate (330 mg) was obtained as pale-brown 
crystals, from methyl 2-metiiyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (2.00 g) 
and 2-chloro- 1 -((methanesulfonylo^)methyl)-4-nitrobenzene (3.06 g). 
Methyl 3-(2-chloro-4-nitrobenzyl)-2-methyl-3H-imidazo[4,5-b]pyri 
carboxylate: 

1 H-NMR(CDC1 3 ) : 2.55(3H, s), 3.99(3H, s), 5.73(2H, s), 6.80(1H, d, J=8Hz), 
7.97(1H, d, J=8Hz), 8.08(1H, d, J=8Hz), 8.16(1H, d, J=8Hz), 8.33(1H, s). 
Methyl l-(2-chloro-4-nitrobenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

1 H-NMR(CDC1 3 ) : 2.65(3H, s), 4.03(3H, s), 5.51(2H, s), 6.62(1H, d, J=8Hz), 7.53(1H, 
d, J=8Hz), 8.01(1H, dd, J=2, 8Hz), 8.10(1H, d, J=8Hz), 8.39(1H, d, J=2Hz). 
Preparation Example 83-3 
Methyl 3-(4-amino-2-chlorobenzyl)-2 -methyl-^ 
carboxylate 

Methyl 3-(2-chloro-4-nitrobenzyl)-2-me^ 
carboxylate (705 mg) was suspended in ethanol (6 ml), and reduced iron (437 mg) 
and acetic acid ( 1 .0 1 ml) were added. The mixture was refluxed under heating for 
2 hr. Then, reduced iron (218 mg) and acetic acid (1.01 ml) were further added, 
and the mixture was refluxed under heating for 1 hr. The reaction mixture was 
• filtered through Celite, the insoluble matter was washed with ethanol and the 
filtrate was concentrated under reduced pressure. To the concentrate were added 
a saturated aqueous sodium hydrogencarbonate solution and ethyl acetate to 
make the aqueous layer alkaline. At this stage, part of the objective compound 
was precipitated. The precipitate was collected by filtration and the filtrate was 
partitioned. The organic layer was washed successively with a saturated aqueous 
sodium hydrogencarbonate solution and saturated brine, dried over anhydrous 
magnesium sulfate, and filtrated. The objective compound that precipitated 
during neutralization was dissolved in a mixed solvent of methanol/ chloroform 
(1/4), and the mixture was filtrated. Both filtrates were combined and 
concentrated under reduced pressure to give the objective compound (608 mg) as 
a white powder. 

1 H-NMR(CDC1 3 ) : 2.53(3H, s), 3.75(2H, s), 4.00(3H, s), 5.67(2H, s), 6.40(1H, dd, 
J=2, 8Hz), 6.54(1H, dd, J=l, 8Hz), 6.72(1H, d, J=lHz), 8.02(1H, d, J=8Hz), 8.12(1H, 
d, J=8Hz). 

Preparation Example 83-4 

Methyl 3-(4-(benzylammo)-2-c^ 
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5-carboxylate 

Methyl 3-(4-ajrimo-2-chloroben 
carboxylate (100 mg) was dissolved in methanol (1 ml), and benzaldehyde (39 mg), 
zinc chloride (49 mg) and sodium cyanoborohydride (23 mg) were added. The 
mixture was stirred at room temperature for 2 hr and refluxed under heating for 
15 min. Benzaldehyde (16 mg), zinc chloride (21 mg) and sodium 
cyanoborohydride (10 mg) were added and the mixture was stirred at room 
temperature for 1 hr. To the reaction mixture was added ice water, and then a 
saturated aqueous sodium hydrogencarbonate solution. The mixture was 
extracted with ethyl acetate, and the organic layer was washed successively with a 
saturated aqueous sodium hydrogencarbonate solution and saturated brine, dried 
over anhydrous magnesium sulfate, and filtrated. The filtrate was concentrated 
under reduced pressure. Hexane was added to the residue and the precipitated 
pale-yellow crystals were washed, collected by filtration and dried under reduced 
pressure to give the objective compound (120 mg). 

1 H-NMR(CDC1 3 ) : 2.52(3H, s), 3.98(3H, s), 4.17(1H, t, J=7Hz), 4.27(2H, d, J=6Hz), 
5.56(2H, s), 6.34(1H, dd, J=2, 8Hz), 6.55(1H, d, J=8Hz), 6.66(1H, d, J=2Hz), 7.25- 
7.37(5H, m), 8.02(1H, d, J=8Hz), 8.10(1H, d, J=8Hz). 
Preparation Example 83-5 
3_(4_(Ben2ylammo)-2-chloro 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (82 mg) was obtained as white crystals from methyl 3-(4- 
(benzylarnino)-2~chlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyri 

^-NMRfDMSO-cU) : 2.48(3H, s), 4.22(2H, d, J=6Hz), 5.44(2H, s), 6.43(2H, s), 
6.58-6.63(lH, m), 6.68(1H, s), 7.17-7.25(1H, m), 7.27-7.30(4H, m), 7.98(1H, d, 
J=8Hz), 8.08(1H, d, J=8Hz). 
Preparation Example 84-1 
Methyl 3-(4-(n-butylamino)-2-cMoro 
5-carboxylate 

In the same manner as in Preparation Example 84-4, the objective 
compound (87 mg) was obtained as pale-yellow crystals from methyl 3-(4-amino- 
2-chloroben2yl)-2-methyL (100 mg) and 

n-butyl aldehyde (37 mg). 

1 H-NMR(CDC1 3 ) : 0.93(3H, t, J=8Hz), 1.37-1.48(2H, m), 1.52-1.62(2H, m), 
2.55(3H, s), 4.00(2H, q, J=7Hz), 3.72(1H, br s), 4.01(3H, s), 5.57(2H, s), 6.32(1H, 
dd, J=2, 8Hz), 6.57(1H, d, J=8Hz), 6.60(1H, d, J=2Hz), 8.02(1H, d, J=8Hz), 8. 12(1H, 
d, J=8Hz). 

Preparation Exam pi 84-2 
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3-(4-(n-Butylamino)-2-cW 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (54 mg) was obtained as a white powder from methyl 3-(4-(n- 
butylammo)-2-chlorobenzyl)-2^ 
(75 mg). 

Hl-NMRpMSO-dJ : 0.88(3H, t, J=8Hz), 1.23-1.40(2H, m), L42-1.53(2H, m), 
2.49(3H, s), 2.92(2H, q, J=7Hz), 5.45(2H, s), 5.93(1H, t, J=7Hz), 6.38(1H, d, 
J=8Hz), 6.44(1H, d, J=8Hz), 6.63(1H, s), 8.00(1H, d, J=8Hz), 8. 10(1H, d, J=8Hz). 
Preparation Example 85-1 
Methyl 3-(2-chloro-4-(N,N-dimeth^ 
b]pyridine-5-carboxylate 

Methyl 3-(4-amino-2-chlorobenzyl)-2-met±iyl^^ 
carboxylate (100 mg) was dissolved in acetonitrile (1 ml), and a 37% aqueous 
formaldehyde solution (0. 123 ml) and sodium cyanoborohydride (29 mg) were 
added, and the mixture was stirred at room temperature for 1 hr. Then, a 37% 
aqueous formaldehyde solution (0.123 ml) and sodium cyanoborohydride (29 mg) 
were added, and acetic acid was added to neutralize the reaction mixture, which 
was followed by stirring at room temperature overnight. The reaction mixture 
was concentrated under reduced pressure, and ice water was added to the residue. 
A saturated aqueous sodium hydrogencarbonate solution was added and the 
mixture was extracted with ethyl acetate. The organic layer was washed 
successively with an aqueous sodium hydrogencarbonate solution and saturated 
brine, dried over anhydrous magnesium sulfate, dried and filtrated. The filtrate 
was concentrated under reduced pressure. Hexane was added to the residue and 
the precipitated pale-yellow crystals were washed, filtered, and dried under 
reduced pressure to give the objective compound (97 mg). 

"H-NMRfCDCy : 2.52(3H, s), 2.90(6H, s), 4.00(3H, s), 5.59(2H, s), 6.42(1H, dd, 
J=2, 8Hz), 6.62(1H, d, J=8Hz), 6.70(1H, d, J=2Hz), 8.03(1H, d, J=8Hz), 8.13(1H, d, 
J=8Hz). 

Preparation Example 85-2 

3 -(2 -Chloro-4- (N, N-dimethyla^ 
carboxylic acid 

In the same manner as in Preparation Example4-7, the objective 
compound (65 mg) was obtained as white crystals from methyl 3-(2-chloro-4- 
(N,N-dimet3iylamino)benzyl)-2-^^ 
(90 mg). 

^-NMRpMSO-cU) : 2.50(3H, s), 2.87(6H, s), 5.48(2H, s), 6.78(1H, s), 7.98(1H, d, 
J=8Hz), 8.10(1H, d, J=8Hz). 
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Preparation Exampl 86-1 

Methyl 3-(4-(acetylamino)-2-chlorob^ 
carboxylate 

Methyl 3-(4-ammo-2-chloroben2^ 
carbonate (150 mg) was dissolved in 1,2-dichloroethane (1.5 ml), and acetic 
anhydride (148 mg) and acetic acid (87 mg) were added at room temperature. The 
mixture was refluxed under heating for 1 hr. The reaction mixture was 
concentrated under reduced pressure, and ice water, a saturated aqueous sodium 
hydrogencarbonate solution were successively added to the residue. The 
precipitated white crystals were collected by filtration, washed with water, and 
dried under reduced pressure to give the objective compound (139 mg). 

1 H-NMR(CDC1 3 ) : 2.12(3H, s), 2.52(3H, s), 3.40(1H, s), 3.99(3H, s), 5.60(2H, s), 
6.51(1H, d, J=8Hz), 7. 13(1H, d, J=8Hz), 7.83(1H, s), 8.05(1H, d, J=8Hz), 8. 14(1H, d, 
J=8Hz). 

Preparation Example 86-2 

3-(4-(Acetylammo)-2-chloroben 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (116 mg) was obtained as white crystals from methyl 3-(4- 
(acetylammo)-2-chloroben 
(123 mg). 

Hl-NMRpMSO-dJ : 2.03(3H, s), 2.50(3H, s), 5.55(2H, s), 6.57(1H, d, J=8Hz), 
7.23(1H, d, J=8Hz), 7.95(1H, s), 7.98(1H, d, J=8Hz), 8.11(1H, d, J=8Hz). 
Preparation Example 87*1 
Methyl 3-(2-chloro-4-(metfianesulfonylai^ 
b]pyridine-5-carboxylate 

Methyl 3-(4-amino-2-chlorobenzyl)-2-meto^ 
carboxylate (150 mg) was dissolved in pyridine (1.5 ml), and a solution of 
methanesulfonyl chloride (1 14 mg) in pyridine (0.5 ml) was added at room 
temperature. The mixture was refluxed under heating for 1 hr. Thereto was 
added a solution of methanesulfonyl chloride (1 14 mg) in pyridine (0.5 ml) at room 
temperature, and the mixture was left standing overnight at room temperature. 
The reaction mixture was concentrated under reduced pressure and ice water was 
added to the residue. The resulting product was extracted with chloroform. The 
organic layer was washed successively with a saturated aqueous sodium 
hydrogencarbonate solution and saturated brine, dried over anhydrous 
magnesium sulfate, and filtrated. The filtrate was concentrated under reduced 
pressure. Ethanol was added to the residue, and the crystals were washed, 
filtrated and dried under reduced pressure to give the objective compound (101 
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mg) as pale-yellow crystals. 

1 H-NMR(CDC1 3 ) : 2.52(3H, s), 3.04(3H, s), 3.97(3H, s), 5.60(2H, s), 6.10(1H, d, 
J=8Hz), 6.90(1H, d, J=8Hz), 7.20(1H, d, J=3Hz), 8.07(1H, d, J=8Hz), 8.13(1H, d, 
J=8Hz), 8.87(1H, s). 
Preparation Example 87-2 

3- (2-Chloro-4-(methanesulfonylamm^ 
pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (88 mg) was obtained as pale-yellow crystals from methyl 3-(2-chloro- 

4- (met±Lanesulfonylammo)benz^ 
carboxylate. 

^-NMRpMSO-d*) : 2.48(3H, s), 3.01(3H, s), 5.55(2H, s), 6.60(1H, d, J=8Hz), 
7.03(1H, d, J=8Hz), 7.33(1H, s), 7.97(1H, d, J=8Hz), 8.11(1H, d, J=8Hz). 
Preparation Example 88 

3-(2-Chloro-4-nitrobenzyl)-2-methyl-3H-imidazo[4,5-b]pyri acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (258 mg) was obtained as white crystals from methyl 3-(2-chloro-4- 
nitrobenzyl) -2 -methyl-3 H-imidazo [4 , 5-b] pyridine- 5 -carboxylate (300 mg). 

1 H-NMR(DMSO-d e ) : 2.52(3H, s), 5.70(2H, s), 6.82(1H, d, J=8Hz), 8.00(1H, d, 
J=8Hz), 8.04(1H, dd, J=2, 8Hz), 8.12(1H, d, J=8Hz), 8.40(1H, s). 
Preparation Example 89-1 
3-Chloro-4-(hydroxymethyl)benzaldehyde 

In the same manner as in Preparation Example 70-3, the objective 
compound (1 12 mg) was obtained as a pale-yellow powder from 4-((tert- 
butyldimethylsflylo^)methyl)-3-chlorobenzaldehyde (228 mg). 

1 H-NMR(CDC1 3 ) : 2.04(1H, br.s), 4.88(2H, br.s), 7.76(1H, d, J=8Hz), 7.82(1H, d, 
J=8Hz), 7.88(1H, s), 9.98(1H, s). 
Preparation Example 89-2 

3-Chloro-4-((methanesulfonyloxy)methyl)benzaldehyde 

In the same manner as in Preparation Example 14-1, the objective 
compound (577 mg) was obtained as pale-yellow oil from 3-chloro-4- 
(hydroxymethyl)benzaldehyde (393 mg). 

"H-NMRfCDCU : 3.12(3H, s), 5.40(2H, s), 7.72(1H, d, J=8Hz), 7.84(1H, d, J=8Hz), 
7.94(1H, s), 9.98(1H, s). 
Preparati n Exampl 89-3 
Methyl 3-(2-chloro-4-formylben2yl)-2-me 

carboxylate and methyl l-(2-chloro-4-formylben2yl)-2-methyl-lH-imidazo[4,5- 
b)pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, , methyl 3-(2-chloro- 
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4-formylben^l)-2-me1±iyl-3H-imidazo[4,5-b]pyridine-5-c^bo^late was obtained 

as colorless crystals (1.71 g) and methyl l-(2-chloro-4-formylbenzyl)-2-methyl- 

lH-imida2o[4,5-b]pyridine5-carboxylate was obtained as amorphous (1 .40 g), from 

methyl 2-memyl-3H-imidazo|4,5-b]pyridine-5-carboxylate (2.60 g) and 3-chloro- 

4-((methanesulfonyloxy)methyl)benzaldehyde (3.72 g). 

Methyl 3-(2-chloro-4-formylben2yl)-2-memyl-3H-imidazo[4,5-b]pyridine-5- 

carboxylate: 

1 H-NMR(CDC1 3 ) : 2.54(3H, s), 3.99(3H, s), 5.73(2H, s), 6.77(1H, d, J=8Hz), 7.61(1H, 
d, J=8Hz), 7.98(1H, s), 8.10(1H, d, J=8Hz), 8.18(1H, d, J=8Hz), 9.94(1H, s) 
Mass(ESI) : m/z 344 (M+l) 
mp 189-191°C 

Methyl l-(2-chloro-4-formylbenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

1 H-NMR(CDC1 3 ) : 2.64(3H, s), 4.00(3H, s), 5.50(2H, s), 6.61(1H, d, J=8Hz), 
7.55(1H, d, J=8Hz), 7.64(1H, br d, J=8Hz), 8.00(1H, s), 8.09(1H, d, J=8Hz), 
8.18(1H, d, J=8Hz), 9.95(1H, s) 

Mass(ESI) : m/z 344 (M+l) 
Preparation Example 89-4 

3-(2-Chloro-4-formylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-c^bo^lic 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (202 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
formylbenzyl)-2-methyl-3H-irnidazo[4,5-b]pyridme-5-carboxylate (200 mg). 

^-NMRpMSO-d*) : 2.53(3H, s), 5.70(2H, s), 6.78(1H, d, J=8Hz), 7.75(1H, d, 
J=8Hz), 8.01(1H, d, J=8Hz), 8.09(1H, s), 8.16(1H, d, J=8Hz), 9.96(1H, s). 

Mass(ESI) : m/z 328 (M-l) 

mp 188-192°C 
Preparation Example 90-1 

Me1hyl3-[2-chloro-4-[(2,4-dioxo-l,3-thiazoUdin-5-ylidene)methyl]-benzyl]-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate 

A suspension of methyl 3-(2-chloro-4-formylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (200 mg, 0.582 mmol), thiazolidine-2,4- 
dione (82 mg, 0.698 mmol) and piperidine (25 mg, 0.291 mmol) in ethanol (4 ml) 
was re fluxed under heating overnight. The reaction mixture was cooled, and the 
precipitated crystals were filtrated to give the objective compound (189 mg) as 
pale-yellow crystals. 
1 H-NMR(DMSO-d 6 ) : 2.54(3H, s), 3.85(3H, s), 5.64(2H, s), 6.71(1H, d, J=8Hz), 
7.42(1H, d, J=8Hz), 7.74(1H, s), 7.82(1H, s), 8.02(1H, d, J=8Hz), 8.17(1H, d, 
J=8Hz). 
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Mass(ESI) : m/z441 (M-l) 
mp >300°C 
Preparation Exampl 90-2 

3- [2-Chloro-4-[(2 ,4-dioxo- 1 ,3-tfiiazoHdin-5-ylidene)methyl]ber^ 
imidazo[4,5-b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (63 mg) was obtained from methyl 3-[2-cWoro-4-[(thiazolidine-2,4- 
dione-5-ylidene)methyl]benzyl]-2-methyl-3H-imidazo[4,5-b]pyri 
(80 mg). 

^-NMRpMSO-cy : 2.51(3H, s), 5.67(2H, s), 6.70(1H, d, J=8Hz), 7.42(1H, d, 
. J=8Hz), 7.75(1H, s), 7.84(1H, s), 8.01(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 
Mass(ESI) : m/z 427 (M-l) 
mp >300°C 
Preparation Example 91-1 
2-Chloro-4-fluorobenzyl alcohol 

In the same manner as in Preparation Example 74-4, the objective 
compound (4.20 g) was obtained as white crystals from 2-chloro-4-fluorobenzoic 
acid (5.00 g). 

1 H-NMR(CDC1 3 ) : L92(1H, br s), 4.75(2H, br d), 6.99(1H, dt, J=2, 8Hz), 7.12(1H, 
dd, J=2, 8Hz), 7.47(1H, t, J=7Hz). 
Preparation Example 91-2 

2 -Chloro-4 -fluoro- 1 - ((methanesulfonyloxy) methyljbenzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (572 mg) was obtained as a colorless oil from 2-chloro-4-fluorobenzyl 
alcohol (400 mg) and methanesulfonyl chloride (314 mg). 

1 H-NMR(CDC1 3 ) : 3.02(3H, s), 5.30(2H, s), 7.03(1H, dt, J=2, 8Hz), 7.20(1H, dd, J=2, 
8Hz),7.49(lH, t, J=8Hz). 
Preparation Example 91-3 

Methyl 3-(2-chloro-4-fluoroben2yl)-2-me1±iyl-3H-imidazo[4,5-b]pyridm 
carboxylate and methyl l7(2-chloro-4-fluoroben2yl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4 - fluorobenzyl) -2 -methyl-3 H-imidazo [4 , 5 -b] pyridine- 5-carboxylate (100 mg) was 
obtained as white crystals and methyl l-(2-chloro-4-fluorobenzyl)-2-methyl-lH- 
imidazo[4,5-b]p3nidine-5-carboxylate (55 mg) was obtained as pale-yellow crystals, 
from methyl 2-met±iyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (150 mg) and 2- 
chloro-4-fluoro- 1 -((methanesulfonyloxy)methyl)benzene (206 mg). 

Methyl 3-(2-chloro-4-fluorobenzyl)-2-metiiyl-3H-imidazo[4,5-b]pyridine-5 
carboxylate: 
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^-NMRfCDCL,) : 2.53(3H, s), 4.00(3H, s), 5.62(2H, s), 6.70(1H, dt, J=l, 8Hz), 
6.85(1H, dt, J=2, 8Hz), 7.20(1H, dd, J=2, 8Hz), 8.05(1H, d, J=8Hz), 8.14(1H, d, 
J=8Hz). 

Methyl l-(2-chloro-4-fluorobenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

l H-NMR(CDCl 3 ) : 2.65(3H, s), 4.02(3H, s), 5.40(2H, s), 6.50(1H, dt, J=l, 8Hz), 
6.87(1H, dt, J=2, 8Hz), 7.23(1H, dd, J=2, 8Hz), 7.53(1H, d, J=8Hz), 8.08(1H, d, 
J=8Hz). 

Preparation Example 91-4 

3-(2-Chloro^-fluorobenzyl)-2-m acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (75 mg) was obtained as white crystals from methyl 3-(2-chloro-4- 
fluorobenzyl)-2-met±iyl-3H-iim (90 mg). 

1 H-NMR(DMSO-d 6 ) : 2.51(3H, s), 5.59(2H, s), 6.67(1H, dt, J=l, 8Hz), 7.11(1H, dt, 
J=l, 8Hz), 7.60(1H, dd, J=2, 8Hz), 8.01(1H, d, J=8Hz), 8.13(1H, d, J=8Hz). 
Preparation Example 92-1 
2,4,6-Trichlorobenzyl alcohol 

In the same manner as in Preparation Example 74-4, the objective compound 
(4.14 g) was obtained as white crystals from 2,4,6-trichlorobenzoic acid (5.00 g). 

^-NMRfCDCy : 2.04(1H, br s), 4.91(2H, s), 7.36(2H, s). 
Preparation Example 92-2 

2 ,4,6-Trichloro- 1 -((methanesulfonyloxy)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (407 mg) was obtained as white crystals from 2,4,6-trichlorobenzyl 
alcohol (300 mg) and methanesulfonyl chloride (179 mg). 

"H-NMRfCDCU : 3.08(3H, s), 5.48(2H, s), 7.42(2H, s). 
Preparation Example 92-3 
Methyl 2-met±iyl-3-(2,4,6-tricMoro 

carboxylate and methyl 2-methyl-l-(2,4,6-txichlorobenzyl)-lH-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 2-methyl-3- 
(2,4,6-trichlorobenzyl)-3H-imM (129 mg) was 

obtained as white crystals and methyl 2-methyl- l-(2,4,6-txichlorobenzyl)- 1H- 
imidazo[4,5-b]pyridine-5-carboxylate (100 mg) was obtained as pale-yellow 
crystals, from methyl 2-met±Lyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (150 mg) 
and 2,4,6-tricWoro-l-((methanesulfonylo^)methyl)benzene (250 mg). 
Methyl 2-methyl-3-(2,4,6-txicWoroben^l)-3H-imidazo[4,5-b]pyridine-5- 
carboxylate: 

1 H-NMR(CDC1 3 ) : 2.46(3H, s), 4.00(3H, s), 5.79(2H, s), 7.39(2H, s), 7.97(1H, d, J-l, 
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8Hz), 8.07(1H, d, J=l, 8Hz). 

Methyl 2-me1±iyl-l-(2,4,6-trichlorobenzyl)- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

1 H-NMR(CDC1 3 ) : 2.73(3H, s), 4.00(3H, s), 5.56(2H, s), 7.34(1H, d, J=8Hz), 
7.44(2H, s), 7.98(1H, d, J=8Hz). 
Preparation Example 92-4 

2-Metitiyl-3-(2,4,6-txichloro^ acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (83 mg) was obtained as white crystals from 2-methyl-3-(2,4,6- 
trichloroben2yl)-3H-imidazo[4^ (94 mg). 

^-NMRpMSO-d*) : 2.50(3H, s), 5.71(2H, s), 7.72(2H, s), 7.92(1H, d, J=8Hz), 
8.03(1H, d, J=8Hz). 
Preparation Example 93-1 
2 ,3 ,4-trichloroben2yl-bromide 

2,3,4-Trichlorotoluene (2.00 g) was dissolved in carbon tetrachloride (20 
ml), and 2,2-azobis(2,4-dimet±iyl-4-me1±io^^aleronitrile) (158 mg) and N- 
bromosuccinimide (2.00 g) were added thereto. The mixture was refluxed under 
heating for 2 hr, and hexane was added, which was followed by stirring under 
cooling for 30 min. The mixture was filtrated and an insoluble matter on a filter 
paper was washed with small amounts of hexane. The filtrates were combined 
and concentrated under reduced pressure. Diisopropyl ether was added to the 
residue and the mixture was washed successively with a saturated aqueous 
sodium hydrogencarbonate solution and saturated brine, dried over anhydrous 
magnesium sulfate and filtrated. The filtrate was concentrated under reduced 
pressure to give a mixture (2.40 g) of the objective compound and 2,3,4- 
trichlorotoluene as brown crystals. 

'H-NMRfCDCy : 4.57(2H, s), 7.29(1H, d, J=8Hz), 7.37(1H, d, J=8Hz). 
Preparation Example 93-2 
Mettiyl 2-methyl-3-(2,3,4-^ 

carboxylate and methyl 2-methyl-l-(2,3,4-1xichloroben^l)-lH-imidazo[4,5-' 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 2-methyl-3- 
(2,3,4-tricWorobenzyl)-3H-imi (196 mg) was 

obtained as white crystals and methyl 2-methyl- l-(2,3,4-trichlorobenzyl)-lH- 
imidazo [4 , 5 -b] pyridine- 5 -carboxylate (82 mg) was obtained as pale-brown crystals, 
from methyl 2-metJiyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (200 mg) and 
2,3,4-trichlorobenzyl-bromide (1.44 g). 

Methyl 2-methyl-3-(2,3,4-trichloroben2yl)-3H-imidazo[4,5-b]pyri 
carboxylate: 
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1 H-NMR(CDC1 3 ) : 2.54(3H, s), 3.98(3H, s), 5.65(2H, s), 6.43(1H, d, J=8Hz), 7.23(1H, 
d, J=9Hz), 8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz). 
Methyl 2-methyl- l-(2,3,4-tricWorobenzyl)- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

1 H-NMR(CDC1 3 ) : 2.65(3H, s), 4.03(3H, s), 5.42(2H, s), 6.26(1H, d, J=8Hz), 
7.26(1H, d, J=8Hz), 7.53(1H, d, J=8Hz), 8.10(1H, d, J=8Hz). 
Preparation Example 93-3 

2-Methyl-3-(2,3,4-txichloroben^ acid 
In the same manner as in Preparation Example 4-7, the objective 

compound (156 mg) was obtained as white crystals from methyl 2-methyl-3- 

(2,3,4-txichlorobenzyl)-3H-^ (185 mg). 

"H-NMRpMSO-d*) : 2.53(3H, s), 5.62(2H, s), 6.52(1H, d, J=8Hz), 7.52(1H, d, 

J=8Hz), 8.00(1H, d, J=8Hz), 8.13(1H, d, J=8Hz). 

Preparation Example 94-1 

2,4-DicMoro-5-fluorobenzyl alcohol 

In the same manner as in Preparation Example 74-4, the objective 

compound (1.00 g) was obtained as white crystals from 2,4-dichloro-5- 

fluorobenzoic acid (1.25 g). 
1 H-NMR(CDC1 3 ) : 1.96(1H, t, J=7Hz), 4.73(2H, d, J=7Hz), 7.35(1H, d, J=9Hz), 

7.40(1H, d, J=7Hz). 

Preparation Example 94-2 

2 ,4-Dichloro-5-fluoro- 1 -((methanesulfonyloxy)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound (404 mg) was obtained as a colorless oil from 2,4-dichloro-5- 
fluorobenzyl alcohol (300 mg) and methanesulfonyl chloride (194 mg). 

1 H-NMR(CDC1 3 ) : 3.08(3H, s), 5.27(2H, s), 7.32(1H, d, J=9Hz), 7.49(1H, d, J=7Hz). 
Preparation Example 94-3 
Methyl 3-(2,4-dicWoro-5-fluorobenzyl)-2-^ 

carboxylate (234 mg) and methyl l-(2,4-dichloro-5-fluoroben2yl)-2-methyl-lH- 
imidazo [4 , 5-b] pyridine- 5 -carb oxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2,4- 
dichloro-5-fluorobenzyl)-2-methy (234 
mg) was obtained as white crystals, and methyl l-(2,4-dichloro-5-fluorobenzyl)-2- 
methyl-lH-imidazo[4,5-b]pyridine-5-carboxylate (86 mg) was obtained as pale- 
yellow crystals, from methyl 2-melJiyl-3H-imidazo[4,5-b]pyridine-5-carboxylate 
(200 mg) and 2,4-dichloro-5-fluoro-l-((metli^ (314 
mg). 

Methyl 3-(2,4-dicWoro-5-fluorobenzyl)-2-^ 
carboxylate: 

150 



% % 

^-NMRtCDCy : 2.57(3H, s), 4.00(3H, s), 5.60(2H, s), 6.53(1H, d, J=9Hz), 
7.52(1H, d, J=8Hz), 8.08(1H, d, J=8Hz), 8.17(1H, d, J=8Hz). 
Methyl l-(2,4-dichloro-5--fluorobenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

^-NMRICDCI^ : 2.67(3H, s), 4.03(3H, s), 5.38(2H, s), 6.28(1H, d, J=9Hz), 7.55(1H, 
d, J=8Hz), 7.56(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 
Preparation Example 94-4 

3- (2,4-DicWoro-5-fluoroben2yl)-2-^^ 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (198 mg) was obtained as white crystals from methyl 3-(2,4-dichloro- 
5-fluoroben2yl)-2-methyl-3H-i^ (215 mg). 

^-NMRtDMSO-dJ : 2.55(3H, s), 5.58(2H, s), 6.82(1H, d, J=9Hz), 7.95(1H, d, 
J=8Hz), 8.00(1H, d, J=8Hz), 8.12(1H, dd, J=l, 8Hz). 
Preparation Example 95-1 
2-Chloro-4-iodobenzyl-bromide 

In the same manner as in Preparation Example 93-1, the the objective 
compound (5.83 g) was obtained as a pale-yellow oil from 2-chloro-4-iodotoluene 
(5.10 g). 

1 H-NMR(CDC1 3 ) : 4.52(2H, s), 7.17(1H, d, J=8Hz), 7.60(1H, d, J=8Hz), 7.76(1H, s). 
Preparation Example 95-2 

Methyl 3-(2-chloro-4-iodobenzyl)-2-methyl-3H-irnidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(2-cWoro-4-iodoben2yl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- iodobenzyl)-2-me1±iyl-3H-ij^ (163 mg) and 
methyl l-(2-chloro-4-iodobenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate (108 mg) were obtained as pale-brown powder, from methyl 2- 
methyl- 1 H-imidazo [4 , 5-b] pyridine-5-carboxylate (150 mg) and 2-chloro-4- 
iodobenzyl bromide (780 mg). 

Methyl 3-(2-chloro-4-iodobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate: 

1 H-NMR(CDC1 3 ) : 2.54(3H, s), 3.99(3H, s), 5.62(2H, s), 6.37(1H, d, J=8Hz), 
7.43(1H, d, J=8Hz), 7.80(1H, s), 8.08(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 
Methyl l-(2-chloro-4-iodobenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

^-NMRfCDCy : 2.65(3H, s), 4.03(3H, s), 5.38(2H, s), 6.20(1H, d, J=8Hz), 
7.48(1H, d, J=8Hz), 7.53(1H, d, J=8Hz), 7.83((1H, s), 8.09(1H, d, J=8Hz). 
Preparati n Exampl 95-3 
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3-(2-Chloro-4-iodobenz^ acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (115 mg) was obtained as a white powder from methyl 3-(2-chloro-4- 
iodobenzyl)-2-metiiyl-3H-^ (160 mg). 

1 H-NMR(DMSO-d 6 ) : 2.50(3H, s), 5.57(2H, s), 6.34(1H, d, J=8Hz), 7.60(1H, d, 
J=8Hz), 7.97(1H, s), 8.02(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 
Preparation Example 96-1 
2,5-DicWoro-3-(hydroxyinethyl)thiophene 

In the same manner as in Preparation Example76-2, the objective 
compound (718 mg) was obtained as a pale-yellow oil from methyl 2,5- 
dichlorothiophene-3-carboxylate (835 mg). 

1 H-NMR(CDC1 3 ) : 1.70 (1H, t, J=6Hz), 4.58(2H, d, J=6Hz), 6.88(1H, s). 
Preparation Example 96-2 

2,5-Dichloro-3-((methanesulfonylo^)methyl)thiophene 

In the same manner as in Preparation Example 14-1, the objective 
compound (384 mg) was obtained as a colorless oil from 2,5-dichloro-3- 
(hydroxymethyl)thiophene (300 mg) and methanesulfonyl chloride (206 mg). 

1 H-NMR(CDC1J : 3.02(3H, s), 5.12(2H, s), 6.90(1H, s). 
Preparation Bxample96-3 

Methyl 3-((2,5-dichlorothiophen-3-yl)methyl)-2-methyl-3H-imidazo[4,5 
b]pyridine-5-carboxylate and methyl l-((2,5-dichlorothiophen-3-yl)methyl)-2- 
methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-((2,5- 
dichlorothiophen-3-yl)methyl) -2-methyl-3H-imidazo[4 ,5-b]pyridine-5-carboxylate 
(87 mg) was obtained as white crystals and methyl l-((2,5-dichlorothiophene-3- 
yl)methyl)-2-met±iyl-lH-irm (59 mg) was 

obtained as pale-yellow crystals, from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (150 mg) and 2 ,5-dichloro-3- ((methane- 
sulfonyloxy)methyl)thiophene (225 mg). 

Methyl 3-((2,5-dichlorothiophene-3-yl)methyl)-2-methyl-3H-imidazo[^ 
b]pyridine-5-carboxylate: 

l H-NMR(CDCl 3 ) : 2.64(3H, s), 4.03(3H, s), 5.42(2H, s), 6.66(1H, s), 8.02(1H, d, 
J=8Hz), 8.13(1H, d, J=8Hz). 

Methyl l-((2,5-dichlorothiophene-3-yl)methyl)-2-methyl- lH-imidazo[4,5- 
b]pyridine-5-carboxylate: 

1 H-NMR(CDC1 3 ) : 2.70(3H, s), 4.02(3H, s), 5.20(2H, s), 6.30(1H, s), 7.64(1H, d, 
J=8Hz), 8. 12(1H, d, J=8Hz). 
Preparation Example 96-4 
3-((2,5-Dichlorot±riophen-3-yl)^ 
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carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (67 mg) was obtained as white crystals from methyl 3-((2,5- 
dichlorothiophen-3-yl)methy^ 
(77 mg). 

^-NMRpMSO-cy : 2.60(3H, s), 5.43(2H, s), 6.94(1H, s), 7.99(1H, d, J=8Hz), 
8.07(lH,d, J=8Hz). 
Preparation Example 97-1 
Methyl 3-(2-chloro-4,5-(methylenedioxy)ber^ 

b]pyridine-5-carboxylate and methyl l-(2-cWoro-4,5-(methylenedioxy)benzyl)-2- 
methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4,5-(met±Lylenedioxy)benzyl)-2-^ 

(169 mg) was obtained as white crystals and methyl l-(2-chloro-4,5- 
(met±iylenedioxy)ben^l)-2-methyl-lH-imidazo[4,5-b]pyridm (75 
mg) was obtained as white crystals, from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (200 mg) and 6-chloropiperonyl chloride (236 mg). 
Methyl 3-(2-chloro-4,5-(melJiylenedio^)ben^l)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate: 
1 H-NMR(CDC1 3 ) : 2.56(3H, s), 4X)0(3H, s), 5.59(2H, s), 5.91(2H, s), 6.23(1H, s), 
6.89(1H, s), 8.04 (1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 

Methyl l-(2-chloro-4,5-(methylenedioxy)benzyl)-2-methyl- lH-imidazo[4,5- 
b]pyridine 5-carboxylate: 
l H-NMR(CDCl 3 ) : 2.67(3H, sj, 4.02(3H, s), 5.33(2H, s), 5.94(2H, s), 5.99(1H, s), 
6.92(1H, s), 7.57 (1H, d, J=8Hz), 8.08(1H, d, J=8Hz). 
Preparation Example 97-2 
3-(2-Chloro-4,5-(metiiylenedio^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (144 mg) was obtained as yellow crystals from methyl 3-(2-chloro-4,5- 
(metiiylenedioxy)benzyl)-2-meth (160 
mg). 

"H-NMRfDMSO-d*) : 2.46(3H, s), 5.47(2H, s), 6.00(2H, s), 6.11(1H, s), 7.19(1H, s), 
7.88(1H, d, J=8Hz), 7.92(1H, d, J=8Hz). 
Preparation Exampl 98-1 

In the same manner as in Preparation Example 14- 1, a mixture (377 mg) of 
2-chloro-3-((methanesulfonyloxy)methyl)quinoline and 2-chloro-3- 
(chloromethyl)quinoline was obtained as a pale-yellow powder from 2-chloro-3- 
(hydroxymethyl)quinoline (300 mg) and methanesulfonyl chloride (89 mg). This 
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compound was used in the next reaction without purification. 
Preparation Exampl 98-2 

Methyl 3-((2-cWoroqumoUn-3-yl)methy^ 

carboxylate and methyl l-((2-chloroquinolin-3-yl)methyl)-2-methyl-lH- 
irrridazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-((2- 
chloroquinolin-3-yl)methyl)-2-mefo^ 

(1 12 mg) was obtained as pale-yellow crystals and methyl 1 - ((2 -chloroquinoline- 
3-yl)metJiyl)-2 -methyl- 1 H-imidazo[4,5-b]pyridine-5-carboxylate (100 mg) was 
obtained as pale-yellow crystals, from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (200 mg) and 2-chloro-3- 

((methanesulfonyloxy)methyl)quinoline (313 mg, mixture with 2-chloro-3- 
(chloromethyljquinoline). 

Methyl 3-((2-chloroquinoUn-3-yl)methyl)-2-methyl-3H-imidazo[4,5-b]pyri 
carboxylate: 

1 H-NMR(CDC1 3 ) : 2.63(3H, s), 3.97(3H, s), 5.80(2H, s), 7.39(1H, s), 7.50(1H, t, 
J=7Hz), 7.58(1H, d, J-8Hz), 7.72(1H, t, J=8Hz), 8.03(1H, d, J=8Hz), 8.12(1H, d, 
J=8Hz), 8.18(1H, dd, J=l, 8Hz). 

Methyl l-((2 -chloroquinolin-3-yl)methyl)-2 -methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate: 

1 H-NMR(CDC1 3 ) : 2.70(3H, s), 4.03(3H, s), 5.59(2H, s), 7.10(1H, s), 7.49-7.62(3H, 
m), 7.70-7.78(lH, m), 8.02-8.20(2H, m). 
Preparation Example 98-3 

3- ((2-CWoroquinolin-3-yl)metJ^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (90 mg) was obtained as white crystals from methyl 3-((2- 
cWoroquinolin-3-yl)methyl)-2-methyl-3H-imidazo[4,^ 
(100 mg). 

'H-NMRpMSO-d*) : 2.60(3H, s), 5.74(2H, s), 7.58(1H, t, J=7Hz), 7.70(1H, s), 
7.80(1H, t, J=8Hz), 7.91(1H, d, J=8Hz), 8.00(2H, t, J=8Hz), 8.16(1H, d, J=8Hz). 
Preparation Example 99-1 
Methyl 3-(2-chloro-4-(trifluorometa^ 

b]pyridine-5-carboxylate and methyl 1 - (2 -chloro-4- (triflu oromethyl) benzyl) - 2 - 
methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 

4- (txifluoromet±iyl)benzyl)-2^ ( 129 
mg) was obtained as white crystals and methyl l>(2-chloro-4- 
(trifluoromethyl)benzyl)-2-methyl- 1 H-imidazo[4,5-b]pyridine-5-carboxy-late (129 
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mg) was obtained as white crystals, from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (150 mg) and 2-chloro-l-((methanesulfonyloxy)methyl)- 

4- (trifluoromethyl)benzene (226 mg). 
Methyl 3-(2-chloro-4-(triflu^ 
b]pyridine-5-carboxylate: 

1 H-NMR(CDC1 3 ) : 2.54(3H, s), 3.99(3H, s), 5.71(2H, s), 6.73(1H, d, J=8Hz), 
7.38(1H, d, J=8Hz), 7.72(1H, s), 8.08(1H, d, J=8Hz), 8.17(1H, d, J=8Hz). 
Methyl l-(2-chloro-4-(trifluoromethyl)ben2yl)-2-methyl- lH-imidazo[4,5- 
b]pyridine-5-carboxylate: 

1 H-NMR(CDC1J : 2.67(3H, s), 4.03(3H, s), 5.49(2H, s), 6.57(1H, d, J=8Hz), 
7.40(1H, d, J=8Hz), 7.53(1H, d, J=8Hz), 7.76(1H, s), 8.10(1H, d, J=8Hz). 
Preparation Example 99-2 
3-(2-Chloro-4-(trifluoromethy^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (103 mg) was obtained as white crystals from methyl 3-(2-chloro-4- 
(txifluorometfiyl)benzyl)-2-mefo^ (1 19 

mg). 

'H-NMRpMSO-de) : 2.53(3H, s), 5.69(2H, s), 6.75(1H, d, J=8Hz), 7.60(1H, d, 
J=8Hz), 8.02(1H, d, J=8Hz), 8.03(1H, s), 8.15(1H, d, J=8Hz). 
Preparation Example lOO-l 
Methyl 3-( l-bromonaphthalen-2-ylmethyl)-2-m 

5- carboxylate and methyl l-(l-bromonaphthalen-2-ylmethyl)-2~methyl-lH- 
imidazo [4,5-b] pyridine- 5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(l- 
bromonaphthalen-2-ylmetiiyl)-2-m 

(1 122 mg) was obtained as white crystals and methyl l-(l-bromonaphthalen-2- 
ylmethyl)-2-methyl-lH-imidazo[^^ (198 mg) was 

obtained as white crystals, from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (150 mg) and l-bromonaphthalen-2-ylmethyl bromide (259 mg). 
Methyl 3-( l-bromonaphthalene-2-ylmethyl)-2^ 
5-carboxylate: 

1 H-NMR(CDC1 3 ) : 2.50(3H, s), 3.97(3H, s), 5.92(2H, s), 6.65(1H, d, J=8Hz), 
7.56(1H, t, J=8Hz), 7.64(2H, dt, J=l, 8Hz), 7.77(1H, d, J=8Hz), 8.08(1H, d, J=8Hz), 
8 ; 17(1H, d, J=8Hz), 8.37(1H, d, J=8Hz). 

Methyl l-( l-bromonaphthalene-2-ylmethyl)-2-methyl- lH-imidazo[4,5-b]pyridine- 
5-carboxylate: 

1 H-NMR(CDC1 3 ) : 2.68(3H, s), 4.02(3H, s), 5.67(2H, s), 6.52(1H, d, J=8Hz), 7.53- 
7.60(2H, m), 7.68(2H, dt, J=2, 7Hz), 7.81(1H, d), 8.07(1H, d), 8.36(1H, d, J=7Hz). 
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Preparation Exampl 100-2 

3- (l-Bromonaphthalen-2-ylmetiiyl)-^^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (81 mg) was obtained as white crystals from methyl 3-(l- 
bromonaphthalen-2-ylmethyl)-2-mefo^ 
(105 mg). 

^-NMRfDMSO-cy : 2.51(3H, s), 5.83(2H, s), 6.62(1H, d, J=8Hz), 7.62(1H, t, 
J=8Hz), 7.75(1H, t, J-8Hz), 7.86(1H, d, J=8Hz), 7.96(1H, d, J=8Hz), 8.03(1H, d, 
J=8Hz), 7.17(1H, d, J=8Hz), 8.31(1H, d, J=8Hz). 
Preparation Example lOl 
Methyl 3-(4-bromo-2-chlorobenzyl)-2-me^ 

carboxylate and methyl 1 - (4-bromo-2 -chlorobenzyl) -2 -methyl- 1 H-imidazo[4 , 5 - 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(4-bromo- 
2-chloroben^l)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carbo^late (400 mg) was 
obtained as a white powder and methyl l-(4-bromo-2-chlorobenzyl)-2-methyl-lH- 
imidazo[4,5-b]pyridine-5-carboxylate (250 mg) was obtained as a pale-yellow 
powder, from methyl 2-methylimidazo[4,5-b]pyridine-5-carboxylate (400 mg) and 

4- bromo-2-cWoro-l-((methanesulfonyloxy)methyl)benzene (689 mg). 
Methyl 3-(4-bromo-2-cWoroben2yl)-2-meAyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

^-NMRfCDCy : 2.54(3H, s), 4.00(3H, s), 5.62(2H, s), 6.53(1H, d, J=8Hz), 
7.25(1H, d, J=8Hz), 7.61(1H, s), 8.08(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 
Mass(ESI) : m/z 396 (M+ 1) 

Methyl l-(4-bromo-2-chlorobenzyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate 

'H-NMRfCDCy : 2.64(3H, s), 4.01(3H, s), 5.49(2H, s), 6.36(1H, d, J=8Hz), 
7.29(1H, d, J=8Hz), 7.53(1H, d, J=8Hz), 7.65(1H, s), 8.09(1H, d, J=8Hz). 

Mass(ESI) : m/z 396 (M+l) 
Preparation Example 102-1 

2,7-Dimethyl-lH-imidazo[4,5-b]pyridine-4-oxide 

To a solution of 2,7-dimetiiyl-lH-imidazo[4,5-b]pyridine (4.29 g) in 
chloroform (43 ml) was added m-chloroperbenzoic acid (80%, 7.55 g) at room 
temperature, and the mixture was refluxed under heating for 1 hr. After cooling 
to room temperature, the reaction mixture was directly purified by silica gel 
column chromatography (chloroform/ methanol=9/ 1) and pulverized in ethyl 
acetate to give the objective compound (4.61 g) as a brown powder. 
1 H-NMR(DMSO-d 6 ) : 2.46(3H, s), 2.52(3H, s), 6.93(1H, d, J=5Hz), 7.98(1H, d, 
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J=5Hz). 

Preparation Exampl 102-2 

5-Chloro-2J-dimethyl-lH-imida2X)[4,5-b]pyri^ 

A mixture of 2,7-dimethyl-lH-imidazo[4,5-b]pyridine-4-o»^ (4.45 g) in 
chloroform (4.5 ml) and phosphorous oxychloride (25.4 ml) was stirred at 80°C for 
3 hr and concentrated to dryness under reduced pressure. The residue was 
poured to ice (75 g), and which was neutralized with aqueous ammonia under 
ice-cooling. The mixture was stirred at room temperature for 30 min and the 
precipitated solid was washed with water to give the objective compound (3.66 g) 
as a gray powder. 

^-NMRfDMSO-de) : 2.49(3H, s), 2.52(3H, s), 7.08(1H, s). 
Preparation Example 102-3 

5-Bromo-2 ,7-dimethyl- lH-imidazo[4,5-b]pyridine 
ll In the same manner as in Preparation Example 9-1, the objective 

□ compound (4.07 g) was obtained as a brown solid from 6 -chloro- 2 ,7-dimethyl- 

f: lH-imidazo[4,5-b]pyridine (3.6 g). 

O ^-NMRpMSO-dJ : 2.44-2.57(6H, overlapped with DMSO-d 6), 7.20(1H, s). 

! 9 Mass(ESI) : m/z 226 (M-l) 

Preparation Example 102-4 
P Methyl 2,7-dimethyl- lH-imidazo[4,5-b]pyridine-5-carbox^late 

L In the same manner as in Preparation Example 1 10-4 to be described later, 

K i the objective compound (2.44 g) was obtained as a white powder from 5-bromo- 

}y 2,7-dimethyl-lH-imidazo[4,5-b]pyridine (4.02 g). 

1 H-NMR(CDC1 3 ) : 2.72(3H, s), 2.80(3H, s), 3.49(1H, br s), 4.02(3H, s), 7.91(1H, s). 

Mass(ESI) : m/e 206 (M+lf 
Preparation Example 102-5 

Methyl 3-( l-bromonaphthalen-2-ylmethyl)-2 ,7-dimethyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

To a suspension of methyl 2 J-dimethyl-lH-imidazo[4,5-b]pyridine-5- 
carboxylate (625 mg) in N,N-dimethylformamide (6 ml) was added sodium hydride 
(70% in mineral oil, 125 mg) under ice-cooling, and the mixture was stirred for 30 
min. l-Bromonaphthalen-2-ylmethyl bromide (1.05 g) was added to the reaction 
mixture, and the mixture was stirred under ice-cooling for 3 hr. Diisopropyl ether 
(12 ml) was added to the reaction mixture and the precipitate was collected by 
filtration to give the objective compound (1.35 g) as a white powder. 

1 H-NMR(CDC1 3 ) : 2.49(3H, s), 2.75(3H, s), 3.98(3H, s), 5.91(2H, s), 6.64(1H, d, 
J=8Hz), 7.49-7 .83(4H, m), 8.00 (1H, s), 8.38 (1H, d, J=8Hz). 

Mass(ESI) : m/e 426 (M+l) + 
Preparation Exampl 102-6 
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3-( 1 -Bromonaphfoalen-2-y^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.01 g) was obtained as a white powder from methyl 3-(l- 
bromonapht±^en-2-ylmethyl)-2,7-dim 
carboxylate ( 1 .34 g) . 

l H-NMRpMSO-cy : 2.49(3H, s), 2.62(3H, s), 5.82(2H, s), 6.53(1H, d, J=8Hz), 
7.55-8.00(5H, m), 8.29(1H, d, J=8Hz). 

Mass(ESI) : m/e 408, 410 (M-l)' 
Preparation Example 103-1 

Methyl 3-(4-bromo-2-chlorobenzyl)-2 ,7-dimethyl-3H-irnidazo[4,5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 102-6, the objective 
compound (950 mg) was obtained as colorless crystals from methyl 2,7-dimethyl- 
3H-irmdazo[4,5-b]pyridine-5-carboxylate (550 mg) and 4-bromo-2-chloro-l- 
((methanesulfonyloxy)methyl)benzene (963 mg). 

^-NMRfCDCla) : 2.52(3H, s), 2.73(3H, s), 3.98(3H, s), 5.59(2H, s), 6.49(1H, d, 
J=8Hz), 7.22(1H, d, J=8Hz), 7.60(1H, s), 7.99(1H, d, J=8Hz). 
Preparation Example 103-2 

3-(4-Bromo-2-cWorobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyri 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (870 mg) was obtained as colorless crystals from methyl 3-(4-bromo- 
2-chlorobenzyl)-2,7-dimethyl-^ (950 mg). 

^-NMRpMSO-d*) : 2.49(3H, s), 2.62(3H, s), 5.55(2H, s), 6.47(1H, d, J=8Hz), 
7.43(1H, dd, J=8, 1Hz), 7.85(1H, d, J=lHz). 
Preparation Example 104 
Methyl 3-(2,4-dichlorobenzyl)-2-met±^ 

In the same manner as in Preparation Example 26-2, the objective 
compound was obtained as a pale-yellow powder from 5-bromo-3-(2,4- 
dichloroben^l)-2-methyl-3H-iinidazo[4,5-b]pyridine. 

l H-NMR(CDCl 3 ) : 2.53(3H, s), 3.99(3H, s), 5.63(2H, s), 6.60(1H, d, J=8Hz), 7.10(1H, 
dd, J=8 and 2Hz), 7.47(1H, d, J=2Hz), 8.07(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 

Mass(ESI) : m/e 350 (M+H)* 
Preparation Exampl 105- 1 
Methyl 3-(2-chloro-4-nitrobenzyl)-2,7-dta^ 
carboxylate 

In the same manner as in Preparation Example 102-6, the objective 
compound(759 mg) was obtained as a pale-brown powder from methyl 2,7- 
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dime1±iylimidazo[4,5-b]pyridine-5-c^bo^late (500 mg) and 2-chloro-l- 
((methanesulfonylo^)methyl)-4-nitrobenzene (777 mg). 

1 H-NMR(CDC1 3 ) : 2.54(3H, s), 2.65(3H, s), 3.83(3H, s), 5.68(2H, s), 6.82(1H, d, 
J=8Hz), 7.90(1H, s), 8.08(1H, dd, J=8, 2Hz), 8.42(1H, d, J=2Hz). 
Preparation Example 105-2 
3-(2-Chloro-4-nitxoben^ 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (681 mg) was obtained as a pale-brown powder from methyl 3-(2- 
chloro-4-nitrobenzyl)-2 ,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (755 
mg). 

^-NMRpMSO-cy : 2.52(3H, s), 2.62(3H, s), 5.69(2H, s), 6.77(1H, d, J=8Hz), 
7.85(1H, s), 8.05(1H, dd, J=8, 2Hz), 8.40(1H, d, J=2Hz). 
Preparation Example 106-1 
2 - Amino-6-bromo-3 -nitropyridine 

To a suspension of 2, 6 -dibromo-3 -nitropyridine (5.00 g) in ethanol (10 ml) 
was added an ammonia/ ethanol solution (6.8 M, 15 ml) at room temperature, and 
the mixture was placed in a closed reaction vessel and stirred at room temperature 
for 19 hr. To the reaction mixture was added water (25 ml), and the precipitate 
was collected by filtration. The precipitate was washed with ethanol, suspended 
in ethanol (55 ml), heated and cooled. The precipitate was collected by filtration 
to give the objective compound (3. 19 g) as a yellow powder. 

"H-NMRpMSO-cy : 6.89(1H, d, J=8Hz), 8.24(1H, d, J=8Hz), 8.25(2H, br s). 

Mass(ESI) : m/e 2 16, 2 18 (M-H)- 
Preparation Example 106-2 
2-(Acetamido)-6-bromo-3-nitropyridine 

To a suspension of 2-amino-6-bromo-3-nitropyridine (23.9 g) in acetic acid 
(48 ml) were added acetic anhydride (48 ml) and sulfuric acid (2.9 ml), and the 
mixture was heated at 65°C for 40 min. The mixture was uniform so that it 
quickly became a suspension containing a precipitate. After cooling, the reaction 
mixture was poured into cold water (480 ml) and the mixture was stirred for 30 
min. The precipitate was collected by filtration and washed with water to give a 
crude product. The crude product was suspended in ether (60 ml) and collected 
by filtration to give the objective compound (27.2 g) as a pale-yellow powder. 
1 H-NMR(CDC1 3 ) : 2.54(3H, s), 7.33(1H, d, J=8Hz), 8.33(1H, d, J=8Hz), 9.95(1H, br s). 

Mass(ESI) : m/e 258, 260 (M-H)' 
Preparation Exampl 106-3 

6-Bromo-2-(N-(2-chloro-4-cyanobenzyl)acetaxnido)-3-mtropyridine 

2-(Acetamido)-6-bromo-3-nitropyridine (3.21 g) was dissolved in dry N,N- 
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dimetttylformamide (16 ml), and sodium hydride (60% in oil, 326 mg) was added 
under ice-cooling. The mixture was stirred for 30 min. A solution of 2-chloro- 

4- cyanobenzyl bromide (2.34 g) in dry N,N-dimethylformamide (4 ml) was dropwise 
added at the same temperature, and the mixture was stirred at room temperature 
for 1 hr. The reaction mixture was poured into ice water and the mixture was 
extracted with ethyl acetate. The organic layer was dried over magnesium sulfate 
and concentrated to diyness under reduced pressure. The residue was purified 
by silica gel column chromatography (hexane/ethyl acetate=5/ 1) to give the 
objective compound (4.17 g) as a pale-yellow powder. 

1 H-NMR(CDC1 3 ) : 2.17(3H, s), 5.39(2H, s), 7.54(1H, d, J=8Hz), 7.58(1H, d, J=8Hz), 
7.69(1H, s), 7.79(1H, d, J=8Hz), 8.14(1H, d, J=8Hz). 
Preparation Example 106-4 

5- Bromo-3-(2-chloro-4-<^anober^ 

To a solution of 6-bromo-2-(N-(2-chloro-4-cyanoben^l)acetemido)-3- 
nitropyridine (2 1 .8 g) in ethanol (33 ml)-acetic acid (8.3 ml) was added iron powder 
(2.29 g) at room temperature, and the mixture was refluxed under heating for 2 hr. 
The reaction mixture was cooled, the insoluble matter was removed by filtration, 
and the solvent was evaporated. To the residue was added dichloromethane, and 
the product was extracted. The solvent was evaporated and the residue was 
purified by silica gel column chromatography (dichloromethane /methanol=30/ 1) 
to give the objective compound (1.90 g) as a pale-yellow powder. 

1 H-NMR(CDC1 3 ) : 2.49(3H, s), 5.58(2H, s), 6.67(1H, d, J=8Hz), 7.41(1H, d, J=8Hz), 
7.44(1H, d, J=8Hz), 7.75(1H, s), 7.87(1H, d, J=8Hz). 

Mass(ESI) : m/e 361, 363 (M+H) + 
Preparation Example 106-5 
Methyl 3-(2-chloro-4-<^anobenzyl)-2-m 
carboxylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (482 mg) was obtained as a white powder from 5-bromo-3-(2-chloro- 
4-cyanobenzyl)-2-metJiyl-3H-imidazo[4,5-b]pyridine (546 mg). 

1 H-NMR(CDC1 3 ) : 2.54(3H, s), 3.98(3H, s), 5.70(2H, s), 6.73(1H, d, J=8Hz), 
7.42(1H, d, J=8Hz), 7.76(1H, s), 8.09(1H, d, J=8Hz), 8.16(1H, d, J=8Hz). 

Mass(ESI) : m/e 341 (M+H) + 
Preparation Example 106-6 

3-(2-Chloro-4-cyanobenzyl)-2-metliyl-^ acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (39 mg) was obtained as a pale-brown powder from methyl 3-(2- 
chloro-4-cyanobenzyl)-2-methyl-3H-i^ (67 mg). 

^-NMRfDMSO-d*) : 2.52(3H, s), 5.68(2H, s), 6.72(1H, d, J=8Hz), 7.69(1H, d, 
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J=8Hz), 8.01(1H, d, J=8Hz), 8.14(1H, d, J=8Hz), 8.20(1H, s). 
Mass(ESI) : m/e 325 (M-H)' 
Preparation Example 107-1 
2-Chloro-4-phenyltoluene 

In the same manner as in Preparation Example 11-2, the objective 
compound (1.9 g) was obtained as a pale-brown oil from 2-chloro-4-iodotoluene 
(2.3 g). 

1 H-NMR(CDC1 3 ) : 2.40(3H, s), 7.23-7.60(8H, m). 
Preparation Example 107-2 
2-Chloro-4-phenylbenzyl-bromide 

In the same manner as in Preparation Example 93-1, the objective 
compound (3.22 g) was obtained as colorless crystals from 2-chloro-4- 
phenyltoluene (3.6 g). 

1 H-NMR(CDC1 3 ) : 4.64(2H, s), 7.35-7.63(8H, m). 

mp 73-74°C 
Preparation Example 107-3 

6-Bromo-2-(N-(2-chloro-4-phenylbenzyl)acetamido)-3-ni1xop3aidine 

In the same manner as in Preparation Example 106-3, the objective 
compound (1.6 g) was obtained as amorphous from 2-(acetamido)-6-bromo-3- 
nitropyridine (1.0 g) and 2-chloro-4-phenylbenzyl bromide (1.1 g). 

1 H-NMR(CDC1 3 ) : 2.25(3H, br s), 5.42(2H, br s), 7.32-7 .70(9H, m), 8.11(1H, d, 
J=8Hz). 

Mass(ESI) : m/z 458 (M-H) 
Preparation Example 107*4 

5- Bromo-3-(2-cWoro-4-phenylbenzyl)-2-m 

In the same manner as in Preparation Example 106-4, the objective 
compound (2.80 g) was obtained as pale-yellow crystals from 6-bromo-2-(N-(2- 
chloro-4-phenylben^l)acetamido)-3-nitropyridine (3.56 g). 

X H-NMR(CDC1 3 ) : 2.61(3H, s), 5.62(2H, s), 6.71(1H, d, J=8Hz), 7.32-7.55(7H, m), 
7.68(1H, s), 7.92(1H, d, J=8Hz). 

Mass(ESI) : m/z 414 (M+l) 
Preparation Example 108-1 

6- Bromo-2-(N-(2-cWoro-4-(trifluorom 

In the same manner as in Preparation Example 106-3, the objective 
compound (2.60 g) was obtained from 2-(acetemido)-6-bromo-3-nitropyridine 
(2.00 g) and 2-chloro-l-((mettianesulfony 
(2.33 g). 

1 H-NMR(CDC1 3 ) : 2.20(3H, br s), 5.40(2H, br s), 7.53(2H, d, J=8Hz), 7.66(1H, br s), 
7.78(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 
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Preparation Example 108-2 

5-Bromo-3-(2-cWoro-4-(trifluo 
b]pyridine 

In the same manner as in Preparation Example 106-4, the objective 
compound (1.55 g) was obtained as pale-yellow crystals from 6-bromo-2-(N-(2- 
cWoro-4-(trifluoromethyl)te (2.60 g). 

^-NMRfCDCU : 2.51(3H, s), 5.59(2H, s), 6.68(1H, d, J=8Hz), 7.39(1H, br d, 
J=8Hz), 7.41(1H, d, J=8Hz), 7.73(1H, br s), 7.88(1H, d, J=8Hz). 

Mass(ESI) : m/z 406 (M+l) 

mp 106-107°C 
Preparation Example 108-3 
Methyl 3-(2-chloro-4-(tiin^ 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (1.47 g) was obtained as pale-brown crystals from 5-bromo-3-(2- 
cWoro-4-(trifluoromethyl)be (1.50 g). 

X H-NMR(CDC1 3 ) : 2.54(3H, s), 3.99(3H, s), 5.71(2H, s), 6.73(1H, d, J=8Hz), 
7.38(1H, d, J=8Hz), 7.72(1H, s), 8.08(1H, d, J=8Hz), 8.17(1H, d, J=8Hz). 
Preparation Example 109-1 

2- Amino-6-bromo-3-nitropyridine hydrobromide 

2-Amino-6-chloro-3-nitropyridine (20.2 g) was suspended in a 30% 
hydrobomide/ acetic acid solution (100 ml), and the suspension was stirred at 90°C. 
After 4 hours, a 30% hydrobomide /acetic acid solution (100 ml) was added, and 
the mixture was stirred for another 1 hour at 90°C. Then, the reaction mixture 
was stirred at 100°C for 8 hr while a hydrobromic acid gas was introduced little by 
little. The reaction mixture was cooled, and the precipitate was collected by 
filtration and washed with hexane to give the objective compound (33.0 g) as a 
pale-yellow powder. 

'H-NMRpMSO-cy : 7.63(1H, d, J=8Hz), 8.01(1H, d, J=8Hz). 
Preparation Example 109-2 
2 - (Acetamido) -6-bromo-3 -nitropyridine 

In the same manner as in Preparation Example 106-2, the objective 
compound (40.7 g) was obtained as a pale-yellow powder from 2-amino-6-bromo- 

3- nitropyridine hydrobromide (50.0 g) and acetic anhydride (100 ml). 
1 H-NMR(CDC1 3 ) : 2.54(3H, s), 7.34(1H, d, J=8Hz), 8.34(1H, d, J=8Hz), 9.98(1H, br s) 
Mass(ESI) : m/e 260 (M-l)" 

Preparation Exampl 109-3 
5-Bromo-2-methyl- 1 H-imidazo[4 ,5-b]pyridine 

In the same manner as in Preparation Example 106-4, the objective 
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compound (2.48 g) was obtained as pale-yellow crystals from 2-(acetamido)-6- 
bromo-3 -nitropyridine (4.0 g). 

1 H-NMR(DMSO-d 6 ) : 2.51(3H, s), 7.32(1H, d, J=8Hz), 7.83(1H, d, J=8Hz). 
Mass(ESI) : m/z210(M-l) 
mp 239-24 1°C 
Preparation Example 109-4 

Methyl 2-methyl- lH-imidazo[4,5-b]pyridine-5-carboxylate 

Palladium acetate (1.18 g), l,3-bis(diphenylphosphino)propane (2.3 1 g) and 

5- bromo-2-methyl-lH-imidazo[4,5-b]pyridine (3.72 g) were placed in an autoclave, 
and N,N-dimethylformamide (18.6 ml), methanol (14.9 ml) and triethylamine (5.4 
ml) were added thereto. The mixture was stirred at 85°C for 14 hr at 10 atm 
under a carbon monoxide atmosphere. The reaction mixture was cooled and the 
solvent was evaporated. To the residue was added methanol (60 ml), and the 
mixture was heated. The insoluble matter was filtered off while the mixture was 
hot. The filtrate was concentrated to give the objective compound (2.95 g) as a 
white powder. 

1 H-NMR(CDC1 3 ) : 2.82(3H, s), 4.05(3H, s), 8.04(1H, d, J=8Hz), 8.10(1H, d, J=8Hz). 
Mass(ESI) : m/e 192 (M+l)* 
Preparation Example llO-l 

6- Bromo-2 - (N-(2 ,4-dichlorobenzyl)acetamido) -3 -nitropyridine 

In the same manner as in Preparation Example 106-3, the objective 
compound (1 1.71 g) was obtained as a pale-yellow powder from 2-(acetmaido)-6- 
bromo-3 -nitropyridine (10.0 g) and 2,4-dichloroben2yl chloride (8.3 g). 

l H-NMR(CDCl 3 ) : 2.20(3H, br s), 5.33(2H, br s), 7.24(2H, d, J=8Hz), 7.30-7.68(3H, 
m), 8.11(lH,d; J=8Hz). 
Preparation Example HO-2 

5-Bromo-3-(2,4-dichlorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyri 

In the same manner as in Preparation Example 106-4, the objective 
compound (4.27 g) was obtained as a pale-yellow powder from 6-bromo-2-(N- 
(2,4-dichlorobenzyl)acetemido)-3-ni1ropyridine (11.7 g). 

^-NMRfCDCy : 2.48(3H, s), 5.50(2H, s), 6.54(1H, d, J=8Hz), 7.12(1H, dd, J=8 
and 2Hz), 7.39(1H, d, J=8Hz), 7.47(1H, d, J=2Hz), 7.86(1H, d, J=8Hz). 

Mass(ESI) : m/e 370, 372 (M+H) + 
Preparation Example 111-1 
3-Chloro-4-methylbenzyl alcohol 

In the same manner as in Preparation Example 74-4, the objective 
compound (23.0 g) was obtained as a colorless oil from 3-chloro-4-methylbenzoic 
acid (25.0 g). 

1 H-NMR(CDC1 3 ) : 2.36(3H, s), 4.65(2H, s), 7.14(1H, d, J=8Hz), 
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7.23(1H, d, J=8Hz), 7.36(1H, S) 
Preparation Example 111-2 

3-chloro-4-methylbenzaldehyde 

To a solution of 3-chloro-4-met±iylbenzyl alcohol (2.00 g) and triethylamine 
(8.9 ml) in a dimethyl sulfoxide (10 ml) was added sulfur trioxide-pyridine complex 
(4 47 g) under ice-cooling, and the mixture was stirred at room temperature for 3 
hr. The reaction mixture was poured into ice water, and extracted with ether. 
The organic layer was washed with IN hydrochloric acid, saturated brine and a 
saturated aqueous sodium hydrogencarbonate solution, dried over magnesium 
sulfate, and concentrated to dryness under reduced pressure to give the objective 
compound (1.40 g) as a pale-yellow oil. 

l H-NMR(CDCl 3 ) : 2.46(3H, s), 4.65(2H, s), 7 : 40(1H, d, J=8Hz), 
7.68(1H, d, J=8Hz), 9.92(1H, s) 
Preparation Example 111-3 
2-Chloro-4-(E)-(2-phenylethenyl)toluene 

In the same manner as in Preparation Example 73-3, the objective 
compound (1.55 g) was obtained as a white powder from 3-chloro-4- 
methylbenzaldehyde (1.40 g) and diethyl benzyl phosphonate(2.27 g). 

1 H-NMR(CDC1 3 ) : 2.38(3H, s), 7.00(1H, d, J=16Hz), 
7.08(1H, d, J=16Hz), 7.18-7.53(8H) 
Preparation Example 111-4 
2-Chloro-4-(E)-(2-phenylethenyl)benzyl bromide 

In the same manner as in Preparation Example 93-1, the objective 
compound (309 mg) was obtained as a white powder from 2-chloro-4-(E)-(2- 
phenylethenyl)toluene (1.35 g). 

1 H-NMR(CDC1 3 ) : 4.61(2H, s), 7.01(1H, d, J=16Hz), 
7.14(1H, d, J=16Hz), 7.24-7.57(8H) 
Preparation Example 112-1 
Methyl 3-(2-chloro-4-(2-phenyletty 
5-carboxylate 

Methyl 3-(2-chloro-4-(E)-(2-phenylethenyl)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carbox^late (2.37 g) was dissolved in 
methanol/chloroform =1/4 (24 ml), and platinum(IV) oxide (169 mg) was added. 
The mixture was stirred under a hydrogen atmosphere at normal pressure for 4 
hours. Platinum(IV) oxide (169mg) was added, and the mixture was further 
stirred under a hydrogen atmosphere at normal pressure for 6 hr. The reaction 
mixture was filtered through Celite and the filtrate was concentrated to dryness 
under reduced pressure. The obtained residue was subjected to silica gel column 
chromatography (eluent: ethyl acetate/ chloroform= 1/3). The fraction containing 
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the objective compound was concentrated under reduced pressure to give the 
objective compound (1.92 g) as a white powder. 

^-NMRfCDCy : 2.53(3H, s), 2.88(4H, s), 4.01(3H, s), 5.64(2H, s), 
6.53(1H, d, J=8Hz), 6.89(1H, dd, J=2, 8Hz), 7.12-7.30(6H, m), 
8.04(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 
Preparation Example 112-2 
3-(2-Chloro-4-(2-phenylethyl)ben^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.79 g) was obtained as white crystals from methyl 3-(2-chloro-4-(2- 
phenylethyl)beii2yl)-2-met^ (1.89 g). 

^-NMRpMSO-d*) : 2.50(4H, s), 2.84(3H, s), 5.57(2H, s), 
6.45(1H, d, J=8Hz), 7.09(1H, dd, J=2, 8Hz), 7.15-7.20(5H, m), 
7.43(1H, s) 7.99(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Preparation Example 113-1 
Ethyl 3-chloro-4-methylbenzoate 

In the same manner as in Preparation Example 74-2, the objective 
compound (28.7 g) was obtained as a pale-yellow oil from 3-chloro-4- 
methylbenzoic acid (28.7 g). 

1 H-NMR(CDC1 3 ) : 1.39(3H, t, J=6Hz), 2.43(3H, s), 4.38(2H, q, J=6Hz), 
7.29(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 8.02(1H, s) 
Preparation Example 113-2 
Ethyl 4-bromomethyl-3-chlorobenzoate 

In the same manner as in Preparation Example 93-1, the objective 
compound (39.9 g) was obtained as pale-yellow oil from ethyl 3-chloro-4- 
methylbenzoate (28.7 g). 

1 H-NMR(CDC1 3 ) : 1.40(3H, t, J=6Hz), 4.39(2H, q, J=6Hz), 4.60(2H, s), 
7.52(1H, d, J=8Hz), 7.92(1H, d, J=8Hz), 8.06(1H, s) 
Preparation Example 1 13-3 
6-Bromo-2-(N-(4-carboet±ioxy-2-cW 

In the same manner as in Preparation Example 106-3, the objective 
compound (40.91 g) was obtained from 2-acetamido-6-bromo-3-nitropyridine 
(24.7 g) and ethyl 4-bromomethyl-3-chlorobenzoate (44.8 g). 

1 H-NMR(CDC1 3 ) : 1.40(3H, t, J=6Hz), 2.20(3H, s), 4.40(2H, q, J=6Hz), 
5.40(2H, s), 7. 16-8.22(5H) 
Preparati n Exampl 113-4 
5-Bromo-3-(2-cWoro-4-(ethoxyc^ 
b]pyridine 

In the same manner as in Preparation Example 106-4, the objective 
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compound (32.0 g) was obtained as pale-yellow crystals from 2-[N-acetyl-N-(2- 
cWoro-4-(emo^carbonyl)berizyl)]amino-6-bromo-3-mtropyridUne (40.8 g). 
1 H-NMR(CDC1 3 ) : 1.38(3H, t, J=7.5Hz), 4.36(2H, q, J=7.5Hz), 
5.57(2H, s), 6.61(1H, d, J=8Hz), 7.40(1H, d, J=8Hz), 7.77(1H, d, J=8Hz),7.88(lH, d, 
J=8Hz), 8.11(1H, s) 
Preparation Example 1 13-5 
3-(2-Chloro-4-(ethoxy<^bonyl)benzyl^ 
carboxylic acid 

In a sealed tube, 5 -bromo-3 - (2 -chloro-4-(ethoxycarbonyl) benzyl) -2 -methyl- 
3H-imidazo[4,5-b]pyridine (4.92 g) was dissolved in a mixture of N,N- 
dimethylformamide (27.6 ml) and t-butanol (21.7 ml), and triethylamine (2.84 g), 
l,3-bis(diphenylphosphino)propane (1.59 g) and palladium acetate (II) (865 mg) 
were added. After sealing, the mixture was stirred under a carbon monoxide 
atmosphere at 10 atm and 85°C for 24 hr. Triethylamine (1.42 g), 1,3- 
bis(diphenylphosphino)propane (795 mg) and palladium acetate (II) (433 mg) 
were successively added. After sealing, the mixture was stirred under a carbon 
monoxide atmosphere at 10 atm and 85°C for 12 hr. The reaction mixture was 
filtrated, and the residue was washed with chloroform. The filtrate was 
concentrated under reduced pressure. The residue was subjected to silica gel 
column chromatography (eluent: methanol/ chloroform= 1 /49). The fraction 
containing the objective compound was concentrated under reduced pressure. 
To the residue was added ethyl acetate (50 ml), and the mixture was warmed on a 
water bath. The reaction mixture was cooled with stirring at room temperature. 
The precipitated crystals were collected by filtration to give the objective compound 
(3.61 g) as pale-yellow crystals. 
^-NMRfDMSO-cy : 1.30(3H, t, J=7Hz), 2.50(3H, s), 4.28(2H, q, J=7Hz), 5.08(2H, 
s), 6.70(1H, d, J=8Hz), 7.76(1H, d, J=8Hz), 8.00-8.03(2H, m), 
8.14(lH,d, J=8Hz) 
Preparation Example 114-1 
5-Bromo-3-(2-cWoro-4-(hydroxymethyl)te 
b]pyridine . 

In the same manner as in Preparation Example 76-2, the objective 
compound (11.5 g) was obtained as pale-yellow crystals from 5-bromo-3-(2- 
cWoro-4-(ethoxycarbonyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (15.0 g). 
m-NMRpMSO-cy : 2.46(3H, s), 4.47(2H, d, J=5Hz), 5.32(1H, t, J=5Hz), 5.50(2H, 
s), 6.55(1H, d, J=8Hz), 7. 16(1H, d, J=8Hz), 7.44(1H, d, J=8Hz),7.48(lH, s), 7.99(1H, 
d, J=8Hz) 

MS(ESI) m/e : 366, 368. 
Preparation Example 1 14-2 
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Methyl 3-(2-chloro^-(hydrojcyanethyl)ben^l)-2-me&yl-3H-irnidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (9.95 g) was obtained as pale-yellow crystals from 5-bromo-3-(2- 
cWoro-4-(hydroxymethyl)ben^l)-2-memyl-3H-imidazo[4,5-b]pyridine (12.7 g). 

^-NMRpMSO-d*) : 2.50(3H, s), 3.86(3H, s), 4.46(2H, d, J=5Hz), 
5.31(lH,t,J=3Hz),5.59(2H,s),6.53(lH,d,J=8Hz),7.14(lH, d, J=8Hz), 7.49(1H, s), 
8.02(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 346(M+H), 691(2M+H), 713(2M+Na). 
Preparation Example 114-3 

Methyl 3-(2-chloro-4-((methanesulfonyloxy)methyl)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-1, the objective 
compound (4.2 g) was obtained as pale-yellow crystals from methyl 3-(2-chloro-4- 
(hydroxymethyl)berizyl)-2-mefoyl-3H-im^ (3.6 g) 

and methanesulfonyl chloride (1.43 g). 

x H-NMR(CDCl3) : 2.54(3H, s), 3.00(3H, s), 4.00(3H, s), 5.16(2H, s), 
5.68(2H, s), 6.65(1H, d, J=8Hz), 7.15(1H, d, J=8Hz), 7.51(1H, s), 
8.07(1 H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 424(M+H), 446(M+Na). 
Preparation Example 114-4 

Memyl3-(2-chloro-4-((phenyloxy)memyl)benzyl)-2-mediyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Example 1 18 described later, the objective 
compound (1.94 g) was obtained as pale-yellow crystals from methyl 3-(2-chloro- 
4-((methanesulfonyloxy)metJiyl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (2.8 g). 

1 H-NMR(CDC1 3 ) : 2.54(3H, s), 4.00(3H, s), 5.01(2H, s), 5.69(2H, s), 
6.63(1H, d, J=8Hz), 6.91-7 .01(3H, m), 7.16(1H, d, J=8Hz), 
7.25-7.34(2H, m), 7.55(1H, s), 8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 422(M+H). 
Preparation Example 1 14-5 

3- (2-Chloro-4-((phenyloxy)melJiyl)benzyl)-2-memyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.54 g) was obtained as pale-yellow crystals from methyl 3-(2-chloro- 

4- ((phenyloxy)memyl)ben2yl)-2-memyl-3H-imidazo[4,5-b]pyridme-5-c^boxylate 

(1.94 g). 

'H-NMRPMSO-cU) : 2.50(3H, s), 5.08(2H, s), 5.64(2H, s), 
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6.52(1H, br peak), 6.89-7.03(3H, m), 7.23-7.34(3H, m), 7.64(1H, s), 
7.98(1H, d, J=8Hz), 8.10(1H, d, J=8Hz) 

MS(ESI) m/e : 406(M-H). 
Preparation Exam pi 1 15- 1 
Methyl 3-(2-chloro-4-(dimet±iylam 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 116-1 described later, the 
objective compound (128 mg) was obtained as pale-yellow crystals from methyl 3- 
(2-cMoro-4-((met±ianesulfonylo 

b]pyridine-5-carboxylate (200 mg) and dimethylamine hydrochloride (1 15 mg). 

1 H-NMR(CDC1 3 ) : 2.25(6H, s), 2.52(3H, s), 3.40(2H, s), 3.99(3H, s), 
5.67(2H, s), 6.58(1H, d, J=8Hz), 7.06(1H, d, J=8Hz), 7.45(1H, s), 
8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 373(M+H) 
Preparation Example 115-2 
3-(2-Chloro-4-(dimethylaminomethy^^ 
b]p3oidine5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 16 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
chloro-4-(dimethylaminomettiyl)be^ 
carboxylate (120 mg). 

^-NMRfDMSO-cU) : 2.45-2.61(9H, m), 4.04(2H, br peak), 5.63(2H, s), 
6.62(1H, d, J=8Hz), 7.33(1H, d, J=8Hz), 7.74(1H, s), 8.01(1H, d, J=8Hz), 8.15(1H, d, 
J=8Hz) 

MS(ESI) m/e : 357(M-H) 
Preparation Example 116-1 

Methyl 3-(2-chloro-4-((imidazol- l-yl)methyl)ben^l)-2-melJiyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

To a solution of methyl 3-(2-chloro-4-((methanesulfonyloxy)methyl)benzyl)- 
2-meAyl-3H-iinidazo[4,5-b]pyridine-5-carboxylate (300 mg) in dichloromethane 
(6.0 ml) was added imidazole (193 mg), and the mixture was stirred at room 
temperature overnight. The reaction mixture was poured into water and 
extracted with chloroform. The organic layer was washed with saturated brine, 
dried over magnesium sulfate and concentrated to dryness under reduced 
pressure. The residue was washed with diethyl ether, and collected by filtration 
to give the objective compound (2 13 mg) as a pale-yellow powder. 

1 H-NMR(CDC1 3 ) : 2.53(3H, s), 3.99(3H, s), 5.08(2H, s), 5.65(2H, s), 
6.62(1H, d, J=8Hz), 6.84-6.93(2H, m), 7.11(1H, s), 7.21(1H, s), 
7.53(1H, s), 8.06(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 
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MS(ESI) m/e : 396(M+H). 
Preparation Exam pi 1 16-2 

3-(2-Chloro-4-((imidazol- 1 -yl)methyl)benzyl)-2-methyl-3H-i^ 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (204 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
cWoro-4-((imidazol- l-yl)m 
carboxylate (235 mg). 

1 H-NMR(DMSO-d 6 ) : 2.50(3H, s), 5.21(2H, s), 5.58(2H, s), 
6.65(1H, d, J=8Hz), 7.00(1H, s), 7.10(1H, d, J=8Hz), 7.26(1H, s), 
7.47(1H, s), 7.93(1H, s), 7.99(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 

MS(ESI) m/e : 380.1(M-H). 
Preparation Example 117-1 

Methyl 3-(2-chloro-4-((piperidin-l-yl)m 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 1 16-1, the objective 
compound (174 mg) was obtained as pale-yellow crystals from methyl 3(2- 
chloro-4-((met±^esulfonyloxy)m 

b]pyridine-5-carboxylate (200 mg) and piperidine (80 mg). 

1 H-NMR(CDC1 3 ) : 1.36-1.48(2H, m), 1.48-1.64(4H, m), 2.27-2.40(4H, m), 2.54(3H, 
s), 3.40(2H, s), 4.00(3H, s), 5.66(2H, s), 6.54(1H, d, J=8Hz), 7.04(1H, d, J=8Hz), 
7.43(1H, s), 8.06(1H, d, J=8Hz), 
8.15(lH,d, J=8Hz) 

MS(ESI) m/e : 413.2(M+H) 
Preparation Example 1 17-2 
3-(2-Chloro-4-((piperidin- l-yl)m 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (153 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
cWoro-4-((piperidm- l-yl)metl^ 
carboxylate (169 mg). 

^-NMRpMSO-d*) : 1.45(2H, br peak), 1.64(4H, br peak), 2.54(3H, s), 
2.79(4H, br peak), 4.02(2H, br peak), 5.62(2H, s), 6.60(1H, d, J=8Hz), 
7.31(1H, d, J=8Hz), 7.73(1H, s), 8.00(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 
MS(ESI) m/e : 399.3(M+H). 
Preparation Exam pi 1 18- 1 
Methyl 3-(2-chloro-4-(phenylthiom 
b]pyridine-5-carboxylate 

In the same manner as in Example 118 described later, the objective 
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compound (182 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
chloro-4-((methanesulfonyloxy)m 

b]pyridine-5-carboxylate (200 mg) and thiophenol (62 mg). 

*H -NMR(CD Cl 3 ) : 2.50(3H, s), 4.00(3H, s), 4.01(2H, s), 5.63(2H, s), 
6.51(1H, d, J=8Hz), 6.98(1H, d, J=8Hz), 7. 15-7.30(5H, m), 7.36(1H, s), 
8.04(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 

MS(ESI) m/e : 438 
Preparation Example 118-2 
3-(2-Chloro-4-(phenylthiom 
carboxylic acid 

The objective compound (191 mg) was obtained as pale-yellow crystals 
from methyl 3-(2-chloro-4-(phenylthiome 
b]pyridine-5-carboxylate (217 mg). 

1 H-NMR(DMSO-d 6 ) : 2.47(3H, s), 4.21(2H, s), 5.58(2H, s), 6.50(1H, d, J=8Hz), 
7.11-7.22(2H, m), 7.22-7.34(4H, m), 7.53(1H, s), 8.00(1H, d, J=8Hz), 8.13(1H, d, 
J=8Hz) 

MS(ESI) m/e : 422(M-H) 
Preparation Example 119-1 
Methyl 3-(4-((benzyloxy)methyl)-2-chto^ 
b]pyridine-5-carboxylate 

To a suspension of methyl 3-(2-chloro-4-(hydroxymethyl)ben2yl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylate (400 mg) in dimethylformamide (8.0 ml) 
were added sodium hydride (5 1 mg) and benzyl bromide (277 mg) under ice- 
cooling, and the mixture was stirred at the same temperature for 4 hr. The 
reaction mixture was concentrated under reduced pressure. Chloroform and 
sodium hydrogencarbonate were added to the residue, and the mixture was 
partitioned. The organic layer was washed with saturated brine and dried over 
magnesium sulfate. The solvent was evaporated under reduced pressure. The 
residue was purified by silica gel column (eluent: chloroform:methanol=50:l) to 
give the objective compound (322 mg) as a pale-yellow powder. 

1 H-NMR(CDC1 3 ) : 2.53(3H, s), 3.99(3H, s), 4.48(2H, s), 4.55(2H, s), 
5.66(2H, s), 6.59(1H, d, J=8Hz), 7.08(1H, d, J=8Hz), 7.26-7.41(5H, m), 
7.46(1H, s), 8.06(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 436. 
Preparati n Exam pi 119-2 
3-(4-((Benzyloxy)methyl)-2-ch^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (232 mg) was obtained as pale-yellow crystals from methyl 3-(4- 
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((benzyloxy)metJiyl^^ 
carboxylate (352 mg). 

^-NMRpMSO-dJ : 4.51(4H, s-like), 5.62(2H, s), 6.55(1H, d, J=8Hz), 
7.21(1H, d, J=8Hz), 7.24-7 .40(5H, m), 7.53(1H, s), 8.01(1H, d, J=8Hz), 
8.14(1H, d, J=8Hz) 

MS(ESI) m/e : 420(M-H) 
Preparation Example 120-1 
5-Bromo-3-(4-carboxy-2-chlorobenzyl)-2-^ 

In the same manner as in Preparation Example 4-7, the objective 
compound (5.3 g) was obtained as pale-yellow crystals from 5-bromo-3-(2-chloro- 

4- (eUio^carbonyl)ben^l)-2-methyl-3H-imidazo[4,5-b]pyridine (6.0 g). 
'H-NMRpMSO-dJ : 2.50(3H, s), 5.57(2H, s), 6.70(1H, d, J=8Hz), 

7.45(1H, d, J=8Hz), 7.79(1H, d, J=8Hz), 7.95-8.09(2H, m) 

MS(ESI) m/e : 378, 380, 382. 
Preparation Example 120-2 

5- Bromo-3-[4-(benzimidazol-2^^ 
b]pyridine 

To a solution of 5-bromo-3-(4-carboxy-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (2.75 g) in N,N-dimethylformamide (30 ml) were added 1- 
elJiyl-3-(3-dimethylamirtopropyl)carbodiimide hydrochloride (1.66 g), 1- 
hydroxybenzotriazole (1.37 g) and 1,2-phenylenediamine (781 mg) at room 
temperature, and the mixture was stirred for 1 hr. The reaction mixture was 
allowed to stand under the same conditions overnight and concentrated to dryness 
under reduced pressure. The residue was partitioned between chloroform and a 
saturated aqueous sodium hydrogencarbonate solution. The partially 
precipitated solid was collected by filtration. The organic layer was dried over 
magnesium sulfate, and the solvent was evaporated under reduced pressure. 
The previously-collected solid and the residue were combined and washed with 
ether to give the amide compound (2.97 g). 

To the suspension of the obtained amide compound (2.97g) in ethanol 
(100ml) was added p-toluenesulfonic acid monohydrate (150 mg), and the mixture 
was refluxed under heating for 48 hr. The residue was partitioned between 
chloroform and a saturated aqueous sodium hydrogencarbonate solution. The 
aqueous layer was further extracted with a mixture of chloroform and methanol 
(10: 1). The combined organic layers were dried over magnesium sulfate, and the 
solvent was evaporated under reduced pressure. The residue was washed with 
ethyl acetate and collected by filtration to give the object compound (2.39g) as a 
pale-yellow powder. 
^-NMRpMSO-dJ : 2.52(3H, s), 5.59(2H, s), 6.81(1H, d, J=8Hz), 
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7.17-7.26(2H, m), 7.47(1H, d, J=8Hz), 7.55-7.65(2H, m), 

7.97- 8.06(2H, m), 8.33(1H, s) 
MS(ESI) m/e : 450, 452, 454 

Preparation Example 120-3 

Methyl 3-[4-(benzimidazol-2-yl)-2-chlo^^ 

b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (1.38 g) was obtained as pale-yellow crystals from 5-bromo-3-[4- 
(benzimidazol-2-yl)-2-chlorobenzyl]-2-me (1.85 g). 

1 H-NMR(DMSO-d 6 ) : 2.58(3H, s), 3.86(3H, s), 5.68(2H, s), 
6.80(1H, d, J=8Hz), 7.17-7.27(2H, m), 7.55-7.66(2H, m), 

7.98- 8.09(2H, m), 8.19(1H, d, J=8Hz), 8.35(1H, s) 
MS(ESI) m/e : 430(M-H). 

Preparation Example 120-4 
3-[4-(Benzimidazole-2-yl)-2-chlorobei^ 
carboxylic acid 

In the same manner as in Preparation Example4-7, the objective 
compound (260 mg) was obtained as pale-yellow crystals from methyl 3-[4- 
(benzimidazol-2-yl)-2-cWorobenzyl]-2-m 
carboxylate (300 mg). 

1 H-NMR(DMSO-d 6 ) : 2.58(3H, s), 5.70(2H, s), 6.81(1H, d, J=8Hz), 
7.2 1-7.3 1(2H, m), 7.60-7.69(2H, m), 7.98-8.06(2H, m), 
8.16(1H, d, J=8Hz), 8.37(1H, s) 

MS(ESI) m/e : 416(M-H). 
Preparation Example 121-1 

Methyl 2-methyl-3-[4-( l-methylbenzimidazol-2-yl)-2-clilorobenzyl]-3H- 
imidazo[4,5-b]pyridine-5-carboxylate 

A mixture of 3-[4-(benzimidazol-2-yl)-2-chlorobenzyl]-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (325 mg), methyl iodide (107 mg), potassium 
carbonate (198 mg) and dimethylformamide (10 ml) was stirred at room 
temperature overnight and concentrated to dryness under reduced pressure. The 
residue was suspended in chloroform and washed with a saturated aqueous 
sodium hydrogencarbonate solution and then with saturated brine. The organic 
layer was dried over magnesium sulfate and concentrated to dryness under 
reduced pressure. The residue was pulverized in ether to give the objective 
compound (282 mg) as a pale-yellow powder. 

1 H-NMR(CDC1 3 ) : 2.60(3H, s), 3.85(3H, s), 4.01(3H, s), 5.78(2H, s), 
6.77(1H, d, J=8Hz), 7.27-7.44(3H, m), 7.50(1H, d, J=8Hz), 
7.76-7.84(lH, m), 7.95( 1H, s), 8.10(1H, d, J=8Hz), 8.17(1H, d, J=8Hz) 
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MS(ESI) m/e : 446(M+H) 
Preparation Exam pi 121-2 

2 - Methyl-3- [4- ( 1 -methylbenzirnidazol-2-yl) -2 -chloroben^l]-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (215 mg) was obtained as pale-yellow crystals from methyl 2-methyl- 

3- [4-( 1 -met±iylbenzimidazol-2-yl)-2-cMoro^ 
carboxylate (268 mg). 

^-NMRpMSO-d*) : 2.59(3H, s), 3.88(3H, s), 5.74(2H, s), 6.72(1H, d, J=8Hz), 
7.20-7.40(2H, m), 7.59-7.80(3H, m), 7.98-8. 13(2H, m), 8.18(1H, d, J=8Hz) 

MS(ESI) m/e : 430(M-H). 
Preparation Example 122-1 

Methyl 3-((benzimidazol-2-yl)methyl)-2-methyl-3H-imidazo[4,5-b]p3oidine5- 
carboxylate and methyl l-((benzimidazol-2-yl)met±iyl)-2-methyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3- 
((benzimidazol-2-yl)methyl)-2-m (20 
mg) and methyl l-((beiizimidazol-2-yl)me1±iyl)-2-metliyl-lH-imidazo[4,5- 
b]pyridine-5-carboxylate (20 mg) were obtained both as brown powder from methyl 
2-methylimidazo[4,5-b]pyridine-5-<^boxylate ( 100 mg) . 
Methyl 3-((benzimidazol-2-yl) methyl^ 
carboxylate 

^-NMRfCDCy : 2.88(3H, s), 4.10(3H, s), 5.69(2H, s), 
7.20-7.80(4H), 8.03(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 

Methyl l-((benzimidazol-2-yl)methyl)-2-methyl- lH-imidazo[4,5-b]pyridine-5- 
carboxylate 

X H-NMR(CDC1 3 ) : 2.30(3H, s), 3.83(3H, s), 5.66(2H, s), 
7.18-7.88(6H) 
Preparation Example 122-2 
Methyl 3-[(l-e1±iylbenzinudazo^ 
5-carboxylate 

In the same manner as in Preparation Example 121-1, the objective 
compound (192 mg) was obtained as yellow crystals from methyl 3- 
[(benzimidazol-2-yl)meto^ 
(380 mg) and ethyl iodide (194 mg). 

'H-NMRfCDCy : 1.08(3H, t, J=7.5Hz), 2.85(3H, s), 4.04(3H, s), 
4.51(2H, q, J=7.5Hz), 5.83(2H, s), 7.23-7.38(3H, m), 7.71-7.80(1H, m), 
8.02(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 

MS(ESI) m/e : 350(M+H). 
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Preparation Exampl 122-3 

3-[(l-E1±iylbenzimida^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1 10 mg) was obtained as pale-yellow crystals from methyl 3-[(l- 
ethylbenzimidazol-2-yl)m 
(226 mg). 

1 H-NMR(DMSO-d 6 ) : 1.33(3H, t, J=7.5Hz), 2.68(3H, s), 4.53(2H, q, J=7.5Hz), 
5.91(2H, s), 7.14(1H, t, J=8Hz), 7.24(1H, t, J=8Hz), 7.50(1H, d, J=8Hz), 7.60(1H, d, 
J=8Hz), 8.00(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 

MS(ESI) m/e : 334(M-H) 
Preparation Example 123-1 
2-Chloro-4-(thiophen-2-yl)toluene 

In the same manner as in Preparation Example 11-2, the objective 
compound (6.50 g) was obtained from 2-chloro-4-iodotoluene (7.89 g) and 
thiophene-2-boric acid (4.8 g). 

^-NMRfCDCla) : 2.38(3H, s), 7.07(1H, dd, J=5, 4Hz), 
7.22(1H, d, J=8Hz), 7.24-7.30(2H), 7.39(1H, d, J=8Hz), 7.60(1H, s) 
Preparation Example 123-2 
2-Chloro-4-(thiophen-2-yl)benzyl bromide 

In the same manner as in Preparation Example 93-1, the objective 
compound (1.35 g) was obtained from 2-chloro-4-(thiophen-2-yl)toluene (1.00 g). 

1 H-NMR(CDC1 3 ) : 4.61(2H, s), 7.09(1H, t, J=4Hz), 7.30-7.52(4H), 7.63(1H, s) 
Preparation Example 123-3 
6-Bromo-2-(N-(2-cWoro-4-(tliiophen-2-y^ 

In the same manner as in Preparation Example 106-3, the objective 
compound (1.60 g) was obtained from 2-acetamido-6-bromo-3-nitropyridine (1.24 
g) and 2-chloro-4-(thiophen-2-yl)ben^rl bromide (1.35 g). 

1 H-NMR(CDC1 3 ) : 2.24(3H, br. s), 5.39(2H, br. s), 
7.09(1H, t, J=4Hz), 7.29-7.34(2H), 7.50(1H, br. d, J=8Hz), 
7.62(1H, br. d, J=8Hz), 8.11(1H, d, J=8Hz) 
Preparation Example 123-4 
5-Bromo-3-(2-cMoro-4-(thio^ 
b]pyridine 

In the same manner as in Preparation Example 106-4, the objective 
compound (647 mg) was obtained from 6-bromo-2-(N-(2-chloro-4-(thiophen-2- 
yl)benzyl)acetamido)-3-nitropyridine (836 mg). 
^-NMRfCDCU : 2.52(3H, br. s), 5.56(2H, s), 6.60(1H, d, J=8Hz), 
7.08(1H, t, J=5Hz), 7.26-7.42(4H), 7.67(1H, s), 7.87(1H, d, J=8Hz) 
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Preparation Exampl 123-5 

Methyl 3-(2-chloro^-(thiophen-2-yl)ben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine- 
5-carboxylate 

In the same manner as in Preparation Example 26-2, the objective 
compound (4.0 g) was obtained as pale-yellow crystals from 5-bromo-3-(2-chloro- 
4-(l±dophen-2-yl)beri^l)-2-memyl-3H-imidazo[4,5-b]pyridine (4.7 g). 

1 H-NMR(CDC1 3 ) : 2.56(3H, s), 4.00(3H, s), 5.69(3H, s), 
6.64(1H, d, J=8Hz), 7.07(1H, dd, J=5, 4Hz), 7.22-7.37(3H, m), 
7.67(1H, d, J=2Hz), 8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

MS(ESI) m/e : 398.0(M+H). 
Preparation Example 124-1 

Memyl3-(2-chloro-4-phenylberizyl)-2,7-dimemyl-3H-iniidazo[4,5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (1.48 g) was obtained as colorless crystals from methyl 2,7-dimethyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylate (900 mg). 
mp 202-204°C 

1 H-NMR(CDC1 3 ) : 2.58(3H, s), 2.75(3H, s), 3.99(3H, s), 5.70(2H, s), 
6.65(1H, d, J=8Hz), 7.23-7 .45(4H, m), 7.51(2H, d, J=8Hz), 7.66(1H, s), 
7.99(1H, s) 

MS(ESI) m/z:406(M+l) 
Preparation Example 124-2 

Memyl3-[2-chloro-4-(miophen-2-yl)Denzyl]-2,7-d^emyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, the objective 
compound (4.60 g) was obtained as colorless crystals from 2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (2.85 g). 
mp 160-164°C 

1 H-NMR(CDC1 3 ) : 2.57(3H, s), 2.75(3H, s), 4.00(3H, s), 5.67(2H, s), 
6.61(1H, d, J=8Hz), 7.07(1H, t, J=4Hz), 7.25-7.35(3H, m), 
7.67(1H, d, J=lHz), 7.99(1H, d, J =8Hz), 8.16(1H, d, J=8Hz) 

MS(ESI) m/z : 412(M+1). 
Preparation Example 125-1 

3-(2-Chloro-4-phenylbenzyl)-2,7-dimemyl-3H-imidazo[4,5-b]pyridine-5-carboxylic 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.33 g) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
phenylbenzyl)-2,7-ciimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (1.45 g). 

mp>250°C 
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l H-NMR(DMSO-cy : 2.55(3H, s), 2.64(3H, s), 5.64(2H, s), 
6.56(1H, d, J=8Hz), 7.35-7.54(4H, m), 7.62-7.67(2H, m), 7.84-7.89(2H, m) 
MS(ESI) m/z : 392(M+1). 
Preparation Example 125-2 

3-[2-Chloro-4-(thiophen-2-yl)benzyl]-2,7-dimethyl-3H-imidazo[4,5-b]pyridine 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.81 g) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
(t±uophen-2-yl)benzyl]-2,7-dimethyl-3H-ii^ (2.0 

g). 

mp>250°C 

1 H-NMR(DMS0-d 6 ) : 2.53(3H, s), 2.64(3H, s), 5.61(2H, s), 6.55(1H, d, J=8Hz), 
7.14(1H, t, J=4Hz), 7.49(1H, dd, J=8, 1Hz), 7.58(1H, s), 7.60(1H, br s), 7.87(2H, s) 

MS(ESI) m/z : 396(M-1) 
Preparation Example 126-1 

Methyl 3-[2-(±iloro-4-(5-chlorothiophen-2-yl)benzyl]-2,7-dimethyl-3H- 
imidazo [4 , 5-b] pyridine- 5-carboxylate 

In the same manner as in Preparation Example 66-1, the objective 
compound (1.72 g) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
(thiophen-2-yl)benzyl]-2 ,7-dimethyl-3H-imidazo[4 ,5-b]pyridine-5-carboxylate 
(2.55 g). 

1 H-NMR(CDC1 3 ) : 2.55(3H, s), 2.74(3H, s), 3.98(3H, s), 5.60(2H, s), 
6.60(1H, d, J=8Hz), 6.88(1H, d, J=4Hz), 7.04(1H, d, J=4Hz), 
7.21(1H, dd, J=8, 1Hz), 7.57(1H, d, J=lHz), 7.98(1H, s) 

MS(ESI) m/z : 446(M+1) 
Preparation Example 126-2 

3-[2-Chloro-4-(5-cWorothiophen-2-yl)berizyl]-27-dimethyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.08 g) was obtained as colorless crystals morn methyl 3-[2-chloro-4- 
(5-cMoro1±uophen-2-yl)benzyl]-2,7-dimethyl-3H^ 
carboxylate (1 .23 g) . 
mp>250°C 

1 H-NMR(DMSO-d 6 ) : 2.53(3H, s), 2.63(3H, s), 5.60(2H, s), 
6.54(1H, d, J=8Hz), 7.17(1H, d, J=4Hz), 7.42(1H, dd, J=8, 1Hz), 
7.49(1H, d, J=4Hz), 7.84-7.88(2H, m) 

MS(ESI) m/z:430(M-l). 
Preparation Exampl 127-1 
Methyl 2-chloro-4-(n-pentanethio)benzoate 
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In the same manner as in Preparation Example 80-1, the objective 
compound (438 mg) was obtained as a colorless oil from methyl 4-bromo-2- 
chlorobenzoate (1 g). 
1 H-NMR(CDC1 3 ) : 0.90(3H, t, J=8Hz), 1.29-1.51(4H, m), 
1.64-1.76(2H, m), 2.96(2H, t, J=8Hz), 3.90(3H, s), 
7.14(1H, dd, J=8, 1Hz), 7.29(1H, d, J=lHz) 
Preparation Example 127-2 
Methyl 4-beri2ylthio-2-chlorobenzoate 

In the same manner as in Preparation Example 80-1, the objective 
compound (908 mg) was obtained as a colorless oil from methyl 4-bromo-2- 
chlorobenzoate (lg). 

1 H-NMR(CDC1 3 ) : 3.91(3H, s), 4.19(2H, s), 7.15(1H, dd, J=8, 1Hz), 

7.23-7.43(6H, m), 7.75(1H, d, J=8Hz) 

Preparation Example 127-3 

Methyl 2-chloro-4-ethylthiobenzoate 

In the same manner as in Preparation Example 80-1, the objective 
compound (2.01 g) was obtained as a colorless oil from methyl 4-bromo-2- 
chlorobenzoate (3.65 g). 

1 H-NMR(CDC1 3 ) : 1.37(3H, t, J=7.5Hz), 3.01(2H, q, J=7.5Hz), 
3.91(3H, s), 7.15(1H, dd, J=8, 1Hz), 7.29(1H, d, J=lHz), 
7.78(lH,d, J=8Hz) 
Preparation Example 128-1 
2-Chloro-4-(n-pentanethio)benzyl alcohol 

In the same manner as in Preparation Example 80-2, the objective 
compound (354mg) was obtained as a colorless oil from methyl 2-chloro-4-(n- 
pentanethio)benzoate (430 mg). 

1 H-NMR(CDC1 3 ) : 0.90(3H, t, J=8Hz), 1.29-1.49(4H, m), 
1.60-1.72(2H, m), L89(1H, t, J=5Hz), 2.91(2H, t, J=8Hz), 
4.74(2H, d, J=5Hz), 7.20(1H, d, J=8Hz), 7.29(1H, br s), 
7.38(1H, d, J=8Hz) 
Preparation Example 128*2 
4-Benzylthio-2-chlorobenzyl alcohol 

In the same manner as in Preparation Example 80-2, the objective 
compound (787 mg) was obtained as a colorless oil from methyl 4-ben2ylthio-2- 
chlorobenzoate (900 mg). 

1 H-NMR(CDC1 3 ) : 1.88(1H, t, J=7Hz), 4.11(3H, s), 4.73(2H, d, J=7Hz), 4. 19(2H, s), 
7.19(1H, d, J=8Hz), 7.21-7.32(6H, m), 7.36(1H, d, J=8Hz) 
Preparation Example 128-3 
2-Chloro-4-ethylthioben2yl alcohol 
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In the same manner as in Preparation Example 80-2, the objective 
compound (1.69 g) was obtained as a colorless oil from methyl 2-chloro-4- 
ethylthiobenzoate (2.0 g). 

1 H-NMR(CDC1 3 ) : 1.32(3H, t, J=7.5Hz), 1.92J1H, t, J=7Hz), 
2.95(2H, q, J=7.5Hz), 4.74(2H, d, J=7Hz), 7.21(1H, dd, J=8, 1Hz), 
7.30(1H, d, J=lHz), 7.38(1H, d, J=8Hz) 
Preparation Example 129-1 

2-Chloro- 1 -((methanesulfonyloxy)methyl)-4-(n-pentanethio) benzene 

In the same manner as in Preparation Example 14-1, the objective 
compound was obtained from 2-chloro-4-(n-pentanethio)benzyl alcohol (350 mg). 
This compound was used in the next reaction without purification. 
Preparation Example 1 29-2 

4- Benzylthio- 1 -((me1hanesulfonylox/)methyl)-2-chlorobenzene 

In the same manner as in Preparation Example 14-1, the objective 
compound was obtained from 4-benzyltihio-2-chlorobenzyl alcohol (350 mg). The 
compound was used in the next reaction without purification. 
Preparation Example 129-3 

2-Chloro-4-et±iyltWo-l-((melJianesulfonylo^)methyl)benzene 

In the same manner as in Preparation Example 14-1, the objective compound 
was obtained from 2-chloro-4-ethylthiobenzyl alcohol (1.66 g). The compound 
was used in the next reaction without purification. 
Preparation Example 130-1 
Methyl 3-[2-chloro-4-(n-pent^et±rio)ben^ 

5- carboxylate and methyl l-[2-chloro-4-(n-pentanethio)ben2yl]-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-[2-chloro- 

4- (n-pentanettiio)benzyl]-2-meto^ (207 
mg) was obtained as pale-yellow crystals and methyl l-[2-chloro-4-(n- 
pentanet±rio)benzyl]-2-met±iyl-3H-im (293 mg) 
was obtained as an amorphous, from methyl 2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (273 mg). 

Methyl 3-[2-chloro-4-(n-pent^ethio)^ 

5- carboxylate : 
mp 64-65°C 

1 H-NMR(CDC1 3 ) : 0.89(3H, t, J=7.5Hz), L26-1.46(4H, m), 
1.59-1.70(2H, m), 2.54(3H, s), 2.89(2H, t, J=7.5Hz), 4.00(3H, s), 
5.63(2H, s), 6.55(1H, d, J=8Hz), 7.00(1H, d, J=8Hz), 
7.34(1H, d, J=lHz), 8.06(1H, d, J=8Hz), 8.16(1H, d, J=8Hz) 
MS(ESI) m/z: 418(M+1). 
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Methyl l-[2-chloro-4-(n-pen1^etMo)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine- 
5-carboxylate: 

1 H-NMR(CDC1 3 ) : 0.89(H, t, J=7.5Hz), 1.26-1.47(4H, m), 
1.59-1.71(2H, m), 2.65(3H, s), 2.90(2H, t, J=7.5Hz), 4.01(3H, s), 
5.39(2H, s), 6.40(1H, d, J=8Hz), 7.01(1H, dd, J=8, 1Hz), 
7.35(1H, br s), 7.56(1H, d, J=8Hz), 8.09(1H, d, J=8Hz) 
MS(ESI) m/z: 418(M+1). 
Preparation Example 130-2 

Methyl 3-[4-(berizyltbio)-2-chloro]berizyl-2-mem^ 

carboxylate and methyl l-[4-(benzylthio)-2-chloro]benzyl-2-methyl-3H- 

imidazo[4,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-[4- 
(benzyltmo)-2-chloro]-benzyl-2-metb^^ 

(592 mg) was obtained as pale-yellow crystals and methyl l-[4-(benzylthio)-2- 
chloro]benzyl-2-memyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (495 mg) was 
obtained as an amorphous, from methyl 2-memyl-3H-irrddazo[4,5-b]pyridine-5- 
carboxylate (554 mg). 

Memyl3-(4-(berizyllWo)-2-chloro]-ben2yl-2-memyl-3H-imidazo[4,5-b]pyridm 
carboxylate : 
mp 140-142°C 

^-NMRtCDCy : 2.51(3H, s), 4.00(3H, s), 4.09(2H, s), 5.61(2H, s), 6.51(1H, d, 
J=8Hz), 6.99(1H, d, J=8Hz), 7.23-7.3 l(5H,m), 
7.34(1H, br s), 8.05(1H, d, J=8Hz), 8. 14(1H, d, J=8Hz) 
MS(ESI) m/z : 438(M+ 1). 

Methyl l-[4-(benzyltWo)-2-chloro]berizyl-2-memyl-3H-imidazo[4,5-b]pyridm 
carboxylate : 

1 H-NMR(CDC1 3 ) : 2.64(3H, s), 4.00(3H, s), 4.10(2H, s), 5.38(2H, s), 6.38(1H, d, 
J=8Hz), 7.01(1H, br d, J=8Hz), 7.20-7.3 1(5H, m), 
7.36(1H, br s), 7.51(1H, d, J=8Hz), 8.07(1H, d, J=8Hz) 
MS(ESI) m/z : 438(M+ 1). 
Preparation Example 130- 3 

Methyl 3-(2-chloro-4-eOiyl1biobenzyl)-2-melliyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(2-chloro-4-ethyllJiiobenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro- 
4-ethyltMobenzyl)-2-metbyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (1.21 g) was 
obtained as pale-yellow crystals and methyl l-(2-chloro-4-ethylthiobenzyl)-2- 
methyl-3H-imidazo(4,5-b]pyridine-5-carboxylate (947 mg) was obtained as an 
amorphous, from methyl 2-memyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (1.57 
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g). 

Methyl 3-(2-chloro-4-ethyllJiioben^l)-2-metJiyl-3H-imidazo[4,5-b]pyridine-5- 

carboxylate : 

mpll6-117°C 

1 H-NMR(CDC1 3 ) : 1.31(3H, t, J=7.5Hz), 2.54(3H, s), 

2.92(2H, q, J=7.5Hz), 4.00(3H, s), 5.63(2H, s), 6.55(1H, d, J=8Hz), 

7.01(1H, dd, J=8, 1Hz), 7.34(1H, d, J=lHz), 8.05(1H, d, J=8Hz), 

8.14(1H, d, J=8Hz) 

MS(ESI) m/z : 376{M+ 1). 

Methyl l-(2-chloro-4-ethylthioben2yl)-2-methyl-3H-iiiudazo[4,5-b]pyiidine-5- 
carboxylate : 
mp 150-151°C 

1 H-NMR(CDC1 3 ) : 1.32(3H, t, J=7.5Hz), 2.66(3H, s), 

2.93(2H, q, J=7.5Hz), 4.02(3H, s), 5.39(2H, s), 6.41(1H, d, J=8Hz), 

7.02(1H, dd, J=8, 1Hz), 7.36(1H, d, J=lHz), 7.55(1H, d, J=8Hz), 

8.07(1H, d, J=8Hz) 

MS(ESI) m/z : 376(M+1). 

Preparation Example 131-1 

3-[2-Chloro-4-(n-pen1^ethio)benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (182 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
(n-pentane1hio)benzyl]-2-memyl-3H-irnidazo[4,5-b]pyridine-5-carboxylate (200 
mg). 

mp 178-179°C 

1 H-NMR(DMSO-d 6 ) : 0.83(3H, t, J=7.5Hz), 1.19-1.41(4H, m), 
1.49-1.62(2H, m), 2.51(3H, s), 2.97(2H, t, J=7.5Hz), 5.57(2H, s), 
6.50(1H, d, J=8Hz), 7.14(1H, dd, J=8, 1Hz), 7.46(1H, d, J=lHz), 
8.00(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
MS(ESI) m/z : 404(M+ 1) . 
Preparation Example 131-2 

3-[4-(Benzyl1hio)-2-chloro]benzyl-2-methyl-3H-irnidazo[4,^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (413 mg) was obtained as colorless crystals from methyl 3-[4- 
(benzylthio)-2-chloro]benzyl-2-methyl-3H^ 
(462 mg). 
mp 177-185°C 
1 H-NMR(DMSO-d 6 ) : 2.48(3H, s), 4.25(2H, s), 5.55(2H, s), 
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6.49(1H, d, J=8Hz), 7.13-7.39(6H, m), 7.50(1H, d, J=lHz), 
8.00(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
MS(ESI) m/e : 424(M+1). 
Preparation Exampl 131-3 

3-(2-Chloro-4-ethyltWobenzyl)-2-metJiyl-3H-imidazo[4,5-b]pyridm 
acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (1.07 g) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
emylmioben2yl)-2-memyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (1.2 g). 
mp 202-204°C 

*H-NMR(DMSO-d 6 ) : 1.21(3H, t, J=7.5Hz), 2.52(3H, s), 
2.99(2H, q, J=7.5Hz), 5.57(2H, s), 6.50(1H, d, J=8Hz), 
7.15(1H, dd, J=8, 1Hz), 7.47(1H, d, J=lHz), 8.00(1H, d, J=8Hz), 
8.13(lH,d, J=8Hz) 
MS(ESI) m/z: 360(M-1). 
Preparation Example 132-1 

Memyl3-(2-chloro-4-((3-pyridyloxy)memyl)berizyl)-2-memyl-3H-imidazo[4,5- 
b] pyridine -5 -carboxy late 

In the same manner as in the following Example 118, the objective 
compound (197 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
chloro-4-((methanesulfonyloxy)meto^ 

b]pyridine-5-carboxylate (300 mg) and 3-hydroxypyridine (77 mg). 

1 H-NMR(CDC1 3 ) : 2.55(3H, s), 4.00(3H, s), 5.06(2H, s), 5.69(2H, s), 6.65(1H, d, 

J=8Hz), 7.16(1H, d, J=8Hz), 7.19-7.30(2H, m), 7.55(1H, s), 8.07(1H, d, J=8Hz), 

8.15(1H, d, J=8Hz), 8.21-8.19(1H, m), 8.36(1H, s) 

MS(ESI) m/e : 423.1(M+H). 

Preparation Example 132-2 

3-(2-Chloro-4-((3-pyridyloxy)met±iyl)ber^ 

5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (162 mg) was obtained as pale-yellow crystals from methyl 3-(2- 
cWoro-4-((3-pyridyloxy)memyl)berizyl)-2-memyl-3H-imidazo[4,5-b]pyridine-5- 

carboxylate (210 mg). 

1 H-NMR(DMSO-d 6 ) : 2.52(3H, s), 5.17(2H, s), 5.63(2H, s), 
6.59(1H, d, J=8Hz), 7.26-7.36(2H, m), 7.43(1H, dd, J=8, 2Hz), 
7.68(1H, s), 8.01(1H, d, J=8Hz), 8. 10-8.20(2H, m), 8.34(1H, d, J=2Hz) 
MS(ESI) m/e : 407.2 (M-H). 
Preparation Example 133-1 

Methyl 3-(4-(N-butyrylammo)-2-cWorobenzyl)-2-memyl-3H-irnidazo[4,5- 
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b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 133-2, the objective 
compound (510 mg) was obtained as colorless crystals from methyl 3-(4-amino2- 
cWorobenzyl)-2-metiiyl-3H-imW (500 mg) and 

benzenesulfonyl chloride (191 mg). 
1 H-NMR(CDC1 3 ) : 0.94(3H, t, J=7Hz), 1.64-1.78(2H, m), 
2.32(2H, t, J=8Hz), 2.48(3H, s), 3.98(3H, s), 5.48(2H, s), 
6.17(1H, d, J=8Hz), 7.04(1H, dd, J=8, 2Hz), 7.86(1H, s), 
8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz), 8.67(1H, s) 
Preparation Example 133-2 
Methyl 3-(4-(N-benzoylamino)-2-chlorobera 
b]pyridine-5-carboxylate 

To a solution of methyl 3-(4-amino-2-chlorobenzyl)-2-methyl-3H- 
imidazo [4 , 5-b] pyridine-5-carboxylate (300 mg) in dichloromethane (3 ml) was 
added triethylamine (1 10 mg). Benzoyl chloride (134 mg) was added under ice- 
cooling and the mixture was stirred at room temperature for 12 hr. Water was 
added to the reaction mixture and the mixture was extracted with chloroform. 
The organic layer was washed with saturated brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. Hexane was 
added to the residue for crystallization, and the crystals were collected by filtration 
and dried under reduced pressure to give the objective compound (317 mg) as 
colorless crystals. 

^-NMRfCDCy : 2.50(3H, s), 3.49(3H, s), 5.55(2H, s), 
6.35(1H, d, J=8Hz), 7.17(1H, d, J=8Hz), 7.37-7.53(3H, m), 
7.89(2H, d, J=8Hz), 8.06-8. 17(3H, m), 8.70(1 H, s) 
Preparation Example 134-1 
3-(4-(N-Butyrylamino)-2^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (228 mg) was obtained as colorless crystals from methyl 3-(4-(N- 
butyrylamino)-2-chloroben^ 
(239 mg). 

1 H-NMR(DMSO-d 6 ) : 0.89(3H, t, J=7Hz), 1.52-1.63(2H, m), 
2.26(2H, t, J=7Hz), 2.50(3H, s), 5.56(2H, s), 6.57(1H, d, J=8Hz), 
7.28(1H, dd, J=8, 2Hz), 7.97-8.02(2H, m), 8.12(1H, d, J=8Hz) 
Preparation Exampl 134-2 
3-(4-(N-Benzoylamino)-2-chto^^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
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compound (165 mg) was obtained as colorless crystals from methyl 3-(4-(N- 

benzoylamino)-2-cWoroben2y^ 

(200 mg). 

l H-NMR(DMSO-d 6 ) : 2.52(3H, s), 5.60(2H, s), 6.63(1H, d, J=8Hz), 

7.50-7.62(4H, m), 7.92-8. 15(5H, m) 

Preparation Example 135-1 

Methyl 3-(4-(N-benzoyl-N-methyla^ 

imidazo [4 , 5 -b] pyridine- 5-carboxylate 

To a solution of methyl 3-(4-(N-benzoylamino)-2-chlorobenzyl)-2-methyl- 
3 H-imidazo [4, 5-b] pyridine- 5-carboxylate (300 mg) in N,N-dimethylformamide (3 
ml) was added 60 % sodium hydride (in mineral oil, 30.4 mg) at room temperature. 
After 15 min, methyl iodide (108 mg) was added and the mixture was stirred at 
room temperature for 2 hr. Ice water was poured thereinto and the mixture was 
extracted with ethyl acetate. The organic layer was successively washed with a 
saturated aqueous solution of sodium hydrogencarbonate and saturated brine, 
dried over anhydrous magnesium sulfate and concentrated under reduced 
pressure to give the objective compound (305 mg) as a pale-yellow powder. 
1 H-NMR(CDC1 3 ) : 2.45(3H, s), 3.45(3H, s), 4.00(3H, s), 5.59(2H, s), 6.51(1H, d, 
J=8Hz), 6.76(1H, d, J=8Hz), 7. 18-7.25(6H, m), 
8.03(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Preparation Example 135-2 
3_(4_(N-Benzoyl-N-methylam 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (257 mg) was obtained as a pale-yellow powder from methyl 3-(4-(N- 
benzoyl-N-metftylamino)-2-cWoro^ 
carboxylate (288 mg). 

*H-NMR(DMSO-d 6 ) : 2.40(3H, s), 2.50(3H, s), 5.55(2H, s), 
6.51(1H, d, J=8Hz), 7.01(1H, dd, J=8, 2Hz), 7.22-7.32(5H, m), 
7.49(1H, s), 7.98(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 
Preparation Example 136-1 
Methyl 3-(4-(N-butyiyl-N-methyla^ 
imidazo[4 , 5-b] pyridine-5-carboxylate 

In the same manner as in Preparation Example 135-1, the objective 
compound (107 mg) was obtained as colorless crystals from methyl 3-(4-(N- 
butyiylamino)-2-chlorobenzyl)-2-metliyl-3H-imidazo 
(250 mg) and methyl iodide (97 mg). 

*H-NMR (CDC1 3 ): 0.85(3H, t, J=7Hz), 1.56-1.64(2H, m), 2.06(2H, br), 2.58(3H, s), 
3.22(3H, s), 4.00(3H, s), 5.69(2H, s), 6.68(1H, d, J=8Hz), 6.94(1H, dd, J=8, 2Hz), 
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7.31(1H, s), 8.07(1H, d, J=8Hz), 8.16(1H, d, J=8Hz) 
Preparation Exam pi 136-2 

3-(4-(N-Butyryl-N-memylamMo)-2-chlorob^ 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (99 mg) was obtained as a pale-yellow powder from methyl 3-(4-(N- 
butyryl-N-memylammo)-2-cWorobenzyl)-2-memyl-3H-imidazo[4,5-b]pyri 
carboxylate (102 mg). 

*H-NMR (DMSO-cU) : 0.77(3H, t, J=7Hz), 1.39-1.51(2H, m), 2.03(2H, br), 2.53(3H, 
s), 3.13(3H, s), 5.64(2H, s), 6.57(1H, d, J=8Hz), 7.17(1H, d, J=8Hz), 7.64(1 H, s), 
8.01(1H, d, J=8Hz), 8. 14(1 H, d, J=8Hz) 
Preparation Example 137-1 

Methyl 3-(2-chloro-4-(N-(n-pentyl)ammo)benzyl)-2-memyl-3H-imidazo[4,5- 
b)pyridine-5-carboxylate 

In the same manner as in Preparation Example 83-4, the objective 
compound (481 mg) was obtained as pale-yellow crystals from methyl 3-(4- 
amino-2-chlorobenzyl)-2-memyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (500 
mg) and valeraldehyde (169 mg). 

X H-NMR (CDC1 3 ) : 0.91(3H, t, J=7Hz), 1.30-1.40(4H, m), 1.55-1.63(2H, m), 2.55(3H, 
s), 3.00-3.06(2H, m), 3.73(1H, br), 4.01(3H, s), 5.57(2H, s), 6.31(1H, d, J=8Hz), 
6.55-6.60(2H, m), 8.03(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Preparation Example 137-2 

3- (2-Chloro-4-(N-(n-pentyl)amino)benzyl)-2-memyl-3H-irriidazo[4,5-b]pyridine-5- 
carbOxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (186 mg) was obtained as a colorless powder from methyl 3-(2-chloro- 

4- (N-(n-pentyl)ainino)l3enzyl)-2-memyl-3H-imM 
(200 mg). 

1 H-NMR (DMSO-de) : 0.86(3H, t), 1.22-1.34(4H, m), 1.43-1.46(2H, m), 2.49(3H, s), 
2.93(2H, m), 5.46(2H, s), 5.96(1H, br), 6.37-6.43(2H, m), 6.64(1H, d, J=2Hz), 
7.99(1H, d, J=8Hz), 8.09(1 H, d, J=8Hz) 
Preparation Example 137-3 

Memyl3-(2-chloro-4-(N-memyl-N-(n-pentyl)amino)benzyl)-2-methyl-3H- 
imidazo[4 ,5-b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 85- 1, the objective 
compound (95 mg) was obtained as a pale-yellow powder from methyl 3-(2- 
chloro-4-(N-(n-pentyl)ammo)benzyl)-2-memyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (201 mg) and a 37% aqueous formaldehyde solution (151 mg). 
'H-NMRfCDCU :0.89(3H,t, J=7Hz), 1.20-1.38(4H, m), 1.46-1.56(2H, m), 2.85(3H, 

184 



s), 2.91(3H, s), 3.26(2H, t, J=7Hz), 4.05(3H, s), 5.72(2H, s), 6.43(1H, dd, J=8, 2Hz), 
6.63(1H, d, J=2Hz), 6.91(1H, d, J=8Hz), 8.32(1H, d, J=8Hz), 8.38(1H, d, J=8Hz) 
Preparation Exam pi 137-4 
3-(2-Chloro-4-(N-meti^ 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (50 mg) was obtained as a pale-yellow powder from methyl 3-(2- 
chloro-4-(N-mettiyl-N-(n-pentyl)ai^ 
bJpyridine-5-carboxylate (85 mg). 

X H-NMR (DMSO-d*) : 0.84(3H, t, J=7Hz), 1.15-1.32(4H, m), 1.38-1.48(2H, m), 

2.77(3H, s), 2.86(3H, s), 5.66(2H, s), 6.55(1H, dd, J=8, 2Hz), 6.71(1H, d, J=2Hz), 

6.90(1H, d, J=8Hz), 8.27(1H, d, J=8Hz), 8.40(1H, d, J=8Hz) 

Preparation Example 138- 1 

Methyl 3-(4-(N-benzenesulfonylamino)-2- 

b]pyridine-5-carboxylate 

To a solution of methyl 3-(4-amino-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b}pyridine-5-carbo5cylate (200 mg) in dichloromethane (2 ml) was 
added pyridine (95.7 mg). Benzenesulfonyl chloride (1 17 mg) was added under 
ice-cooling and the mixture was stirred at room temperature for 12 hr. Water was 
added to the reaction mixture and the mixture was extracted with chloroform. 
The organic layer was washed with saturated brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. Methanol was 
added to the residue for crystallization, and the crystals were collected by filtration, 
dried under reduced pressure to give the objective compound (2 13 mg) as colorless 



J H-NMR (CDC1 3 ) : 2.45(3H, s), 3.99(3H, s), 5.57(2H, s), 6.45(1H, d, J=8Hz), 6.83(1H, 

dd, J=8, 2Hz), 7.24(1H, d, J=2Hz), 7.44(2H, t, J=7Hz), 7.54(1H, t, J=7Hz), 7.76- 

7.79(2H, m), 8.04(1H, d, J=8Hz),8.l3(lH, d, J=8Hz) 

Preparation Example 138-2 

3-(4_(N-Benzenesulfonylamin^^ 

b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (179 mg) was obtained as colorless crystals from methyl 3-(4-(N- 
benzenesulfonylammo)-2-cM^ 
carboxylate (200 mg). 

X H-NMR (DMSO-de) : 2.43(3H, s), 5.50(2H, s), 6.55(1H, d, J=8Hz), 6.96(1H, dd, J=8, 
2Hz), 7.22(1H, d, J=2Hz), 7.52-7.62(3H,m), 7.74-7.77(2H, m), 7.98(1H, d, J=8Hz), 
8.10(1H, d, J=8Hz) 
Preparation Exampl 139- 1 



crystals. 
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5-Bromo-3-(2K:Woro-4-(isopropo 
b]pyridine 

To a solution of 5-bromo-3-(2-chloro-4-c^bo^benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (400 mg) in N,N-dimethylformamide (4 ml) were 
successively added potassium carbonate (218 mg) and isopropyl iodide (197 mg), 
and the mixture was stirred at room temperature for 24 hr. Water and ethyl 
acetate were added for partitioning. The organic layer was successively washed 
with water and saturated brine, dried over anhydrous magnesium sulfate and 
concentrated under reduced pressure. Hexane was added to the residue and the 
mixture was heated and allowed to cool. The precipitated crystals were collected 
by filtration. The crystals were dried under reduced pressure and by heating to 
give the objective compound (394 mg) as gray-brown crystals. 
l H-NMR(CDOJ : 1.34(3H, s), 1.36(3H, s), 2.48(3H, s), 5.17-5.39(1H, m), 5.58(2H, 
s), 6.60(1H, d, J=8Hz), 7.40(1H, d, J=8Hz), 7.78(1H, d, J=8, 2Hz), 7.87( 1H, d, 
J=8Hz), 8.10(1H, d, J=2Hz) 
Preparation Example 139-2 
5-Bromo-3-(2-chloro-4-(<^clohe 
b]pyridine 

To a solution of 5-bromo-3-(2-chloro-4-carboxybenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (525 mg) in dichloromethane (5 ml) were added oxalyl 
chloride (0.36 ml) and N,N-dimethylformamide (0.03 ml), and the mixture was 
stirred at room temperature for 1 hr and concentrated under reduced pressure. 
Dichloromethane (5 ml) was added and dissolved, and trimethylamine (698 mg), 
4-dimethylaminopyridine (10 mg) and cyclohexanol (1.38 g) were successively 
added under ice-cooling. The mixture was stirred under ice-cooling for 30 ruin 
and at room temperature for 30 min. The reaction mixture was concentrated 
under reduced pressure, and water and ethyl acetate were added for partitioning. 
The organic layer was successively washed with a saturated aqueous solution of 
sodium hydrogencarbonate and saturated brine, dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. Hexane (20 ml) 
was added to the residue and the mixture was heated. The black insoluble matter 
was removed by filtration and the filtrate was allowed to cool. The precipitated 
crystals were collected by filtration, dried under reduced pressure and by heating 
to give the objective compound (533 mg) as colorless crystals. 
*H-NMR (CDC1 3 ) : 1.15-1.90(10H, m), 2.48(3H, s), 4.96-5.04(lH, m), 5.58(2H, s), 
6.61(1H, d, J=8Hz), 7.40(1H, d, J=8Hz), 7.79(1H, dd, J=8, 2Hz), 7.86(1H, d, J=8Hz), 
8.10(1H, d, J=2Hz) 
Mass (ESI): m/z 464(M+H) + 
Preparation Bxampl 140-1 
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% v 

3-(2-Chloro-4-(isopropoxylcarbonyl)^^ 
5-carboxylic acid 

In the same manner as in Preparation Example 1 13-5, the objective 
compound (282 mg) was obtained as a pale-yellow powder from 5-bromo-3-(2- 
chloro-4-(isopropoxylcarbonyl)ben^ (370 
mg). 

*H-NMR (DMSO-d*) : 1.29(3H, s), 1.31(3H, s), 2.52,(3H, s), 5.06-5. 18(1H, m), 
5.69(2H, s), 6.72(1H, d, J=8Hz), 7.78(1H, d, J=8, 2Hz), 8.00-8.03(2H, m), 8.15(1H, 
d, J=8Hz) 

Preparation Example 140-2 

3- (2-Chloro-4-(cyclohexyloxyc^ 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 1 13-5, the objective 
compound (317 mg) was obtained as colorless crystals from 5-bromo-3-(2-chloro- 

4- (cyclohexyloxycarbonyl)ben^ (514 mg). 
X H-NMR (DMSO-d*) : 1.28-1.58(6H, m), 1.69(2H, br s), 1.83(2H, br s), 2.52(3H, s), 
4.87-4.95(lH, m), 5.69(2H, s), 6.71(1H, d, J=8Hz), 7.80(1H, dd, J=8, 2Hz), 8.01- 
8.03(2H, m), 8.05(1H, d, J=8Hz) 
Preparation Example 141-1 

Methyl 3-(2-chloro-4-(3-phenylureido)ben2yl)-2-me11iyl-3H-irnidazo[4,5- 
b]pyridine-5-carboxylate 

Methyl 3-(4-ainino-2-chloroben^l)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate (275 mg) was suspended in toluene (10 ml), and phenyl isocyanate 
(2 18 mg) was added at room temperature. The mixture was refluxed under 
heating for 5 hr and concentrated under reduced pressure. Hexane (20 ml) was 
added, and the mixture was heated and allowed to cool. The precipitated crystals 
were collected by filtration. The crystals were suspended in ethyl acetate (10 ml), 
heated and allowed to cool. The precipitated crystals were collected by filtration 
and dried under reduced pressure and by heating to give the objective compound 
(328 mg) as colorless crystals. 

*H-NMR (CDC1 3 ) : 2.49(3H, s), 4.01(3H, s), 5.46(2H, s), 5.78(1H, d, J=8Hz), 6.75(1H, 
d, J=8Hz), 6.99(1H, t, J=7Hz), 7.20-7.26(2H, m), 7.31-7.37(3H, m), 8.05(1H, s), 
8.15(1H, d, J=8Hz), 8.21(1H, d, J=8Hz), 8.34(1H, s) 
Mass (ESI): m/z 448(M-H)" 
Preparation Exam pi 141-2 
3-(2-Chloro-4-(3-phenylureido)ben^ 
carbo^lic acid 

In the same manner as in Preparation Example 4-7, the objective 
compound (222 mg) was obtained as a pale-yellow powder from methyl 3-(2- 
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chloro-4-(3-phenylureido)benzyl)-2-m 
carboxylate (300 mg). 

*H-NMR (DMSO-d^) : 2.52(3H, s),5.57(2H, s),5.66(lH, d, J=8Hz),6.98(lH, t, 

J=7Hz),7.01(lH, dd, J=8, 2Hz),7.28(2H, t, J=8Hz),7.43(2H, d, J=8Hz),7.89(lH, d, 

J=2Hz),8.01(lH, d, J=8Hz),8.14(lH, d, J=8Hz),8.72(lH, s),8.93(lH, s) 

Mass (ESI): m/z 434(M-H)" 

Preparation Example 142-1 

4-Acetoxy-2-chlorotoluene 

To a solution of 3-cWoro-4-methylphenol (500 mg) in ether (5.0 ml) were 
added acetic anhydride (430 mg) and pyridine (416 mg), and the mixture was 
stirred at room temperature for 2 hr. The reaction mixture was washed with IN 
hydrochloric acid (once) and saturated brine (twice), dried over magnesium sulfate 
and concentrated to dryness under reduced pressure to give the objective 
compound (645 mg) as a pale-yellow oil. 

*H-NMR (CDC1 3 ) : 2.30(3H, s),2.36(3H, s),6.90(lH, dd, J=8, 2Hz),7.12(lH, d, 
J=2Hz),7.22(lH, d, J=8Hz) 
Preparation Example 142-2 
2-Bromomethyl-5-acetoxychlorobenzene 

In the same manner as in Preparation Example 93-1, the objective 
compound (18.4 g) was obtained as a pale-yellow oil from 4-acetoxy-2- 
chlorotoluene (13.4 g). 

1 H-NMR (CDCI3) : 2.30(3H, s),4.58(2H, s),7.02(lH, dd, J=8, 2Hz),7.18(lH, d, 
J=2Hz),7.44(lH, d, J-8Hz) 
Preparation Example 142-3 

Methyl 3-(4-acetoxy-2-cWorobenzyl)-2-met 
carboxylate 

In the same manner as in Preparation Example 14-2, the objective 
compound (4.64 g) was obtained as a pale-brown powder from methyl 2- 
metiiylimidazo[4,5-b]pyridine-5-carboxylate (5.00 g) and 2-bromomethyl-5- 
acetoxychlorobenzene (6.89 g). 

1 H-NMR (CDCI3) : 2.28(3H, s), 2.56(3H, s), 4.00(3H, s), 5.64(2H, s), 6.64(1H, d, 
J=8Hz), 6.86(1H, dd, J=8, 2Hz), 7.24(1H, d, J=2Hz), 8.06(1H, d, J=8Hz), 8. 16(1H, d, 
J=8Hz) 

A by-product, methyl 1 - (4 -acetoxy-2 -chlorobenzyl) -2 -methyl- 1 H- 
imidazo [4 , 5-b] pyridine- 5-carboxylate (3.84 g), was obtained as a pale-brown 
powder. 

X H-NMR (CDCI3) : 2.30(3H, s), 2.68(3H, s), 4.02(3H, s), 5.43(2H, s), 6.48(1H, d, 
J=8Hz), 6.88(1H, dd, J=8, 2Hz), 7.28(1H, d, J=2Hz), 7.56(1H, d, J=8Hz), 8. 10(1H, d, 
J=8Hz) 
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Preparation Example 142-4 

Methyl 3-(2-chloro-4-hyd^ 
carboxylate 

To a mixture of methyl 3-(4-acetoxy-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (2.87 g), methanol (29 ml), 1,4-dioxane (29 
ml) and water (2.9 ml) was added sodium hydrogencarbonate (968 mg), and the 
mixture was stirred at room temperature for 2.5 hr. 1,4-Dioxane (29 ml) was 
added to dissolve the insoluble matter, and the mixture was stirred for 2 hr. 
Sodium hydrogencarbonate (968 mg) was added and the mixture was stirred at 
room temperature for 2 days and at 60°C for 3 hr and stood overnight. The 
reaction mixture was partitioned between ethyl acetate and water, and the 
aqueous layer was again extracted with ethyl acetate. The organic layers were 
combined and concentrated to dryness under reduced pressure. The residue was 
pulverized in ether to give the objective compound (1.94 g) as a pale-yellow powder. 
X H-NMR (DMSO-de) : 2.52(3H, s), 3.86(3H, s), 5.50(2H, s), 6.50(1H, d, J=8Hz), 
6.64(1H, dd, J=8, 2Hz), 6.92(1H, d, J=2Hz), 8.04(1H, d, J=8Hz), 8.16(1H, d, J=8Hz), 
10.00(1 H, br s) 
Preparation Example 143- 1 
2-Metiiyl-5-ethoxychlorobenzene 

In the same manner as in Preparation Example 74-2, the objective 
compound (3.56 g) was obtained as a pale-yellow oil from 3-chloro-4-methylphenol 
(3.0 g). 

*H-NMR (CDC1 3 ) : 1.40(3H, t, J=6Hz), 2.28(3H, s), 4.00(3H, q, J=6Hz), 6.72(1H, dd, 

J=8, 2Hz), 6.90(1H, d, J=2Hz), 7.10(1H, d, J=8Hz) 

Preparation Example 143-2 

2 -Bromomethyl-5-ethoxychlorobenzene 

In the same manner as in Preparation Example 93-1, the objective 
compound (3.99 g) was obtained as a pale-yellow oil from 2-methyl-5- 
ethoxychlorobenzene (3.56 g). 

1 H-NMR (CDCI3) : 1.40(3H, t, J=6Hz), 4.02(3H, q, J=6Hz),4.59(2H, s),6.78(lH, dd, 

J=8, 2Hz),6.92(lH, d, J=2Hz),7.32(lH, d, J=8Hz) 

Preparation Example 144- 1 

Methyl 3-[2-chloro-4-propoxybenzyl^ 

carboxylate 

In the same manner as in Preparation Example 74-2, the objective 
compound (220 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
hydro^ben^l]-2-methyl-3H-imidazo[4,5-b]pyridine-5-c^bo^late (240 mg). 
1 H-NMR (CDCI3) : 1.01(3H, t, J=7Hz), 1.70-1.85(2H, m), 2.53(3H, s), 3.86(2H, t, 
J=7Hz), 4.00(3H, s), 5.61(2H, s), 6.63(2H, s), 6.96(1H, br s), 8.04(1H, d, J=8Hz), 
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8.13(1H, d, J=8Hz) 
Mass (ESI) :m/z 374(M+1). 
Preparati n Exampl 144-2 

Methyl 3-[2-chloro-4-(n-pento^)benzyl]-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 74-1, the objective 
compound (247 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
hydlroxyben^l]-2-memyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (240 mg). 
*H-NMR (CDC1 3 ) : 0.92(3H, br t, J=7Hz), 1.29-1.48(4H, m), 1.69-1.81(2H, m), 
2.53(3H, s), 3.89(2H, t, J=7Hz), 4.00(3H, s), 5.61(2H, s), 6.63(2H, s), 6.96(1H, br s), 
8.04(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass (ESI):m/z 402(M+1) 
Preparation Example 144-3 

Methyl 3-(2-chloro-4-ethoxy)berizyl-2-memyl-3H-iniidazo[4,5-b]pyridine-5- 
carboxylate and methyl l-(2-cWoro-4-emoxy)benzyl-2-memyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, methyl 3-(2-chloro-4- 
emoxy)benzyl-2-memyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (380 mg) was 
obtained as pale-yellow crystals and methyl l-(2-chloro-4-ethoxy)benzyl-2- 
memyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (415 mg) was obtained an 
amorphous, from methyl 2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (554 

mg). 

Methyl 3-(2-chloro-4-ethoxy)benzyl-2-memyl-3H-irnidazo[4,5-b]pyridine-5- 
carboxylate : 

1 H-NMR (CDCI3) : 1.39(3H, t, J=7Hz), 2.53(3H, s), 3.93-4.03(5H, m), 5.62(2H, s), 
6.63(1H, s), 6.64(1H, s), 6.96(1H, br s), 8.05(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 
Mass (ESI):m/z 360(M+1). 

Methyl l-(2-chloro-4-emoxy)berizyl-2-memyl-3H-imidazo[4,5-b]pyridine5- 
carboxylate : 

1 H-NMR (CDCI3) : 1.40(3H, t, J=7Hz), 2.66(3H, s), 3.94-4.04(5H, m), 5.37(2H, s), 

6.49(1H, d, J=8Hz), 6.68(1H, dd, J=8, 2Hz), 6.99(1H, d, J=2Hz), 7.54(1H, d, J=8Hz), 

8.06(lH,d, J=8Hz) 

Mass (ESI):m/z 360(M+1). 

Preparation Example 144-4 

Methyl 3-[2-c^loro-4-(2-memoxyemoxy)benzyl)-2-memyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 74-1, the objective compound 
(216 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
hydroxybenzyl]-2-methyl-3H-imidazo[4,5-b]pyridUne-5-carboxylate (240 mg). 
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*H-NMR (CDCI3) : 2.53(3H, s), 3.43(3H, s), 3.69-3.74(2H, m), 4.00(3H, s), 4.04- 

4.09(2H, m), 5.62(2H, s), 6.63(1H, d, J=8Hz), 6.69(1H, dd, J=8, 2Hz), 7.01(1H, d, 

J=2Hz), 8.05(1H, d, J=8Hz), 8.14(1H, d, J=8Hz) 

Mass (ESI):m/z 390(M+1). 

Preparation Example 144-5 

Methyl 3-[2-chloro-4-[(tJiiophen-2^ 

b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 14-2, the objective compound 
(220 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
hydroxyben2yl]-2-met±iyl-^ (240 mg). 

X H-NMR (CDCI3) : 2.53(3H, s), 4.00(3H, s), 5.17(2H, s), 5.61(2H, s), 6.64(1H, d, 
J=8Hz), 6.73(1H, dd, J=8, 2Hz), 6.99(1H, dd, J=8, 5Hz), 7.05-7. 10(2H, m), 7.32(1H, 
d, J=5Hz), 8.05(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass (ESI):m/z 428(M+1). 
Preparation Example 144-6 

Methyl 3-[2-chloro-4-[(tiiiophene-3-yl)methyl]o^benzyl]-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate 

To a suspension of methyl 3-[2-chloro-4-hydroxyben2yl]-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (240 mg), 3-thiophenemethanol (68 mg) and 
triphenylphosphine (218 mg) in diy dichloromethane were added to diethyl 
azodicarboxylate (139 mg) under ice-cooling. After 2 hr, the reaction mixture was 
stirred at room temperature. After 6 hr, to a suspension of 3-thiophenemethanol 
(34 mg) and triphenylphosphine (109 mg) in dry dichloromethane was added 
diethyl azodicarboxylate (69 mg) under ice-cooling. After 20 hr, the reaction 
mixture was subjected to flash silica gel chromatography (silica gel 60 ml, eluent: 
chloroform). The eluate was recrystallized from ethyl acetate to give the objective 
compound (143 mg) as colorless crystals. 

1 H-NMR (CDCI3) : 2.54(3H, s), 4.00(3H, s), 5.02(2H, s), 5.62(2H, s), 6.64(1H, d, 

J=8Hz), 6.72(1H, dd, J=8, 2Hz), 7.05(1H, d, J=2Hz), 7.12(1H, br d, J=5Hz), 7.26- 

7.38(2H, m), 8.05(1H, d, J=8Hz), 8. 14(1H, d, J=8Hz) 

Mass (ESI):m/z 428(M+1). 

Preparation Example 144-7 

Methyl 3-[2-chloro-4-cyclopentylmet±^^ 

blpyridine-S-carboxylate 

In the same manner as in Preparation Example 74-2, the objective compound 
(83 mg) was obtained as a colorless amorphous from methyl 3-[2-chloro-4- 
hydroxybenzyl]-2-met±iyl-3H-^ (240 mg). 

1 H-NMR (CDCI3) : 1.22-1.41(2H, m), 1.50-1.70(3H, m), 1.75-1.90(2H, m), 2.33(1H, 
m), 2.53(3H, s), 3.77(2H, d, J=5Hz), 4.00(3H, s), 5.62(2H, s), 6.64(2H, s), 6.97(1H, 
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br s), 8.05(1H, d, J=8Hz), 8. 14(1H, d, J=8Hz) 
Mass (ESI):m/z 414(M+1). 
Preparation Exam pi 145-1 

3-[2-Chloro-4-propoxybenzyl]-2-me 
acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(205 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
propoxybenzyl]-2-metJiyl-3H-i^ (247 mg). 

X H-NMR (DMSO-de) : 0.93(3H, t, J=7Hz), 1.62-L76(2H, m), 2.51(3H, s), 3.91(2H, t, 
J=7Hz), 5.54(2H, s), 6.56(1H, d, J=8Hz), 6.81(1H, dd, J=8, 2Hz), 7.13(1H, d, 
J=2Hz), 8.00(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 
Mass (ESI):m/z 358(M-1). 
Preparation Example 145-2 
3-[2-Chloro-4-(n-pentoxy)benzyl]-2-me 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(208 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-(n- 
pentoxy)benzyl]-2-met±Lyl-3H-imtf (247 mg). 

1 H-NMR (DMSO-de) : 0.87(3H, t, J=7Hz), 1.27-1.41(6H, m), 1.61-1.72(2H, m), 
2.50(3H, s), 3.94(2H, t, J=7Hz), 5.53(2H, s), 6.55(1H, d, J=8Hz), 6.80(1H, dd, J=8, 
2Hz), 7.13(1H, d, J=2Hz), 8.00(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Mass (ESI):m/z 386(M-1). 
Preparation Example 145-3 
3-(2-Chloro-4-et3ioxy)benzyl-2-me 
acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(380 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
ethoxy)benzyl-2-methyl-3H-imidazo^ (376 mg). 

X H-NMR (DMSO-dJ : 1.21(3H, t, J=7.5Hz), 2.52(3H, s), 2.99(2H, q, J=7.5Hz), 
5.57(2H, s), 6.50(1H, d, J=8Hz), 7.15(1H, dd, J=8, 1Hz), 7.47(1H, d, J=lHz), 
8.00(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Preparation Example 145-4 
3-[2-Chloro-4-(2-metiioxyeta^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(192 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-(2- 
me1±ioxyet±ioxy)benzyl]-2-meto^ (2 16 

mg). 

1 H-NMR (CDC1 3 ) : 2.63(3H, s), 3.43(3H, s), 3.69-3.76(2H, m), 4.05-4. 12(2H, m), 
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5.54(2H, s), 6.65(1H, d, J=8Hz), 6.74(1H, dd, J=8, 2Hz), 7.04(1H, d, J=2Hz), 

8.15(1H, d, J=8Hz), 8.21(1H, d, J=8Hz) 

Mass (ESI):m/z 374(M-1). 

Preparation Exampl 145-5 

3-[2-Chloro-4-[(ttaophen-2-yl)methy^ 

b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(195 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-[(thiophen- 

2- yl)memyl]oxyben2yl]-2-memyl-3H-miidazo[4,5-b]p3rridine-5-carboxylate (243 

mg). 

*H-NMR (DMSO-de) : 2.50(3H, s), 5.29(2H, s), 5.55(2H, br s), 6.57(1H, d, J=8Hz), 
6.90(1H, dd, J=8, 2Hz), 7.02(1H, dd, J=5, 3Hz), 7.19(1H, d, J=3Hz), 7.27(1H, d, 
J=2Hz), 7.55(1H, d, J=5Hz), 8.00(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Mass (ESI):m/z 412(M-1). 
Preparation Example 145-6 

3- [2-Chloro-4-[(miophen-3-yl)memyl]oxybenzyl]-2-memyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(1 18 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4-[(thiophen- 
3-yl)memyl]oxyberi2yl]-2-memyl-3H-imidazo[4,5-b]pyridme-5-carboxylate ( 140 
mg). 

*H-NMR (DMSO-d*) : 2.50(3H, s), 5.09(2H, s), 5.55(2H, s), 6.57(1H, d, J=8Hz), 
6.89(1H, dd, J=8, 2Hz), 7.15(1H, d, J=5Hz), 7.24(1H, d, J=2Hz), 7.51-7.60(2H, m), 
8.00(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Mass (ESI):m/z 412(M-1). 
Preparation Example 145-7 

3-[2-Chloro-4-(cyclopentylmethyloxy)benzyl]-2-memyl-3H-imidazo[4,5-b]pyrid 
5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(72 mg) was obtained as colorless crystals from methyl 3-[2-chloro-4- 
(cyclopentylmefoyloxy)benzyll-2-meth^ 
(82 mg). 

J H-NMR (CDC1 3 ) : 1 .24-1.4 1(2H, m), 1.50-1.70(3H, m), 1.75-1.90(2H, m), 2.33(1H, 
mj, 2.64(3H, s), 3.79(2H, d, J=5Hz), 5.53(2H, s), 6,67(1H, d, J=8Hz), 6.70(1H, dd, 
J=8, 2Hz), 7.00(1H, d, J=2Hz), 8.15(1H, d, J=8Hz), 8.21(1H, d, J=8Hz) 
Mass (ESI):m/z 398(M-1). 
Preparation Exampl 146- 1 

Memyl3-(2-chloro-4-iodoberizyl)-2,7-dimemyl-3H-imidazo[4,5-b]pyriciine-5- 
carboxylate 
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In the same manner as in Preparation Example 14-2, the objective compound 
(6.42 g) was obtained as a white powder from methyl 2,7-dimetJiylimidazo[4,5- 
b]pyridine-5-carboxylate (3.00 g) and 2-chloro-4-iodobenzyl bromide (7.00 g). 
2 H-NMR (DMSO) : 2.51(3H, s), 2.63(3H, s), 3.85(3H, s), 5.50(2H, s), 6.30(1H, d, 
J=8Hz), 7.58(1H, d, J=8Hz), 7.88(1H, s), 7.95(1H, s) 
Preparation Example 146-2 
Methyl 3-(2-chloro-4-(2-phenyleth^ 
b]pyridine-5-carboxylate 

In the same manner as in the following Preparation Example 147-1, the 
objective compound (386 mg) was obtained as a white powder from methyl 3-(2- 
chloro-4-iodobenzyl)-2,7-dimethyl-3H-im^ (400 
mg). 

1 H-NMR (CDC1 3 ) : 2.54(3H, s), 2.75(3H, s), 3.99(3H, s), 5.67(2H, s), 6.56(1H, d, 

J=8Hz), 7.21-7.72(7H), 7.99(1H, s) 

Preparation Example 146-3 

3-(2-Chloro-4-(2-phenylethynyl)^ 

5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(348 mg) was obtained as a white powder from methyl 3-(2-chloro-4-(2- 
phenyletJiynyl)benzyl)-2,7-dta (383 
mg). 

*H-NMR (DMSO) : 2.48(3H, s), 2.61(3H, s), 5.60(2H, s), 6.52(1H, d, J=8Hz), 7.34- 
7.60(6H), 7.76(1H, s), 7.85(1H, s) 
Preparation Example 147-1 

Methyl 3-(2-chloro-4-( 1 -he5^yl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

A mixture of methyl 3-(2-chloro-4-iodobenzyl)-2-me1±iyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate (2.31 g), 1-hexyne (2.00 g), palladium(II) acetate (235 mg), 
triphenylphosphine (549 mg), copper(I) iodide (297 mg), tributylamine (2.91 g) and 
dimethylformamide (23 ml) was stirred under an nitrogen atmosphere at 60°C for 
1 .5 hr. The reaction mixture was partitioned between ethyl acetate and water. 
The organic layer was washed with water, dried and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography 
(hexanerethyl acetate= 1:1-1:2) to give the objective compound (1.44 g) as a gray 
powder. 

1 H-NMR (CDC1 3 ) : 0.94(3H, t, J=6Hz), 1.38-1. 64(4H), 2.38(2H, t, J=6Hz), 2.52(3H, 
s), 4.00(3H, s), 5.65(2H, s), 6.52(1H, d, J=8Hz), 7.10(1H, d, J=8Hz), 7.47(1H, s), 
8.06(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 

Also, a by-product, methyl 3-(4-chloro-2-(l-hexynyl)benzyl)-2-methyl-3H- 
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imida2o[4,5-b]pyridine-5-carboxylate (288 mg) was obtained as a gray powder. 
X H-NMR (CDCy : 0.94(3H, t, J=6Hz), 1.35-1. 65(4H), 2.38(2H, t, J=6Hz),2.65(3H, s), 
4.00(3H,s), 5.67(2H, s), 6.56(1H, d, J=8Hz), 7.12(1H, d, J=8Hz), 7.47(1H, s), 
8.15(1H, d, J=8Hz), 8.35(1H, d, J=8Hz) 
Preparation Example 147-2 

3- (2-Chloro-4-(l-hexyny^ 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(872 mg) was obtained as a gray powder from methyl 3-(2-chloro-4-(l- 
he^^yl)benzyl)-2-melJiyl-3H-imidazo[4,5-b]pyridine- (1.0 g). 

1 H-NMR (DMSO) : 0.86(3H, t, J=6Hz), 1.30-1.54(4H), 2.38(2H, t, J=6Hz), 2.48(3H, 
s), 5.58(2H, s), 6.47(1H, d, J=8Hz), 7.20(1H, d, J=8Hz), 7.54(1H, s), 7.98(1H, d, 
J=8Hz),8.1 1(1H, d, J=8Hz) 
Preparation Example 148-1 
Methyl 3-(2-chloro-4-cyclohexylmetliylo^ 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (954 mg) was obtained as colorless crystals from methyl 2,7-dimethyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylate (513 mg) and 2-chloro- 1-chloromethyl- 

4- cyclohexylmethyloxybenzene (751 mg). 

1 H-NMR (CDC1 3 ) : 0.95-1.34(5H, m), 1.68-1.84(6H, m), 2.52(3H, s), 2.72(3H, s), 
3.68(2H, d, J=7Hz), 3.99(3H, s), 5.59(2H, s), 6.56-6.63(2H, m), 6.95(1H, d, J=lHz), 
7.96(1H, s) 

MS (ESI):m/z 442(M+1) 
Preparation Example 148-2 

3-(2-Chloro-4-cyclohexylme^ 
b]pyridine-5-carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(797 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
cyclohexylmethyloxyben^^ 
carboxylate (900 mg). 

X H-NMR (CDC1 3 ) : 0.97-1.35(5H, m), 1.67-1.85(6H, m), 2.63(3H, s), 2.75(3H, s), 
3.71(2H, d, J=7Hz), 5.50(2H, s), 6.58-6.70(2H, m), 6.98-6.99(lH, m), 8.03(1H, s) 
MS (ESI):m/z 426(M-1) 
Preparation Exampl 149-1 

Methyl 3-(2-chloro-4-vinylben2yl)-2 ,7-dime1iiyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 11-1, the objective compound 
(786 mg) was obtained as colorless crystals from methyl 3-(4-bromo-2- 
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chlorobenzyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carbox/late (1.10 g) and 
vinyl tributyltin (853 mg). 

*H-NMR (CDCy : 2.53(3H, s), 2.73(3H, s), 3.98(3H, s), 5.29(1H, d, J=10Hz), 
5.64(2H, s), 5.72(1H, d, J=15Hz), 6.54(1H, d, J=7Hz), 6.60(1H, dd, J=10, 15Hz), 
7.11(1H, d, J=8Hz), 7.47(1H, d, J=lHz), 7.97(1H, s) 
MS (ESI):m/z 356(M+1) 
Preparation Example 149-2 

Methyl 3-(2-chloro-4-ethylbenzyl)-2 ,7-dimethyl-3H-imidazo[4, 5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 67-4, the objective compound 
(502 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
vmylbenzyl)-2,7-dimemyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (750 mg). 
*H-NMR (CDC1 3 ) : 1.19(3H, t, J=7Hz), 2.53(3H, s), 2.59(2H, q, J=7Hz), 2.73(3H, s), 
3.98(3H, s), 5.63(2H, s), 6.50(1H, d, J=8Hz), 6.91(1H, d, J=8Hz), 7.26(1H, 
overlapped with CDC1 3 ), 7.97(1H, s) 
MS(ESI):m/z358(M+l) 
Preparation Example 149-3 

3-(2-Chloro-4-emylbenzyl)-2,7-dimemyl-3H-imidazo[4,5-b]pyridme-5-carboxylic 
acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(385 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
emylbenzyl)-2,7-dimemyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (490 mg). 
1 H-NMR (CDCI3) : 1.21(3H, t, J=7Hz), 2.61(2H, q, J=7Hz), 2.62(3H, s), 3.76(3H, s), 
5.54(2H, s), 6.54(1H, d, J=8Hz), 6.96(1H, d, J=8Hz), 7.30(lH,s), 8.04(lH,s) 
MS(ESI):m/z342(M-l) 
Preparation Example 150-1 

Methyl 3-(2-chloro-4-1xmuorometnylbenzyl)-2,7-dimemyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (819 mg) was obtained as pale-yellow crystals from methyl 2,7- 
dimemyl-3H-imidazo[4,5-b]pyridine-5-carboxylate (467 mg) and 1-bromomethyl- 
2 -chloro-4 - triflu oromethylbenzen e . 

1 H-NMR (CDC1 3 ) : 2.54(3H, s), 2.74(3H, s), 3.98(3H, s), 5.69(2H, s), 6.68(1H, d, 
J=8Hz), 7.35(1H, br d, J=8Hz), 7.70(1H, br s), 7.98(1H, s) 
Preparati n Example 150-2 

3-(2-Chloro-4-trmuorometnylben^l)-2,7-dimemyl-3H-irnidazo[4,5-b]pyridm 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(566 mg) was obtained as pale-yellow crystals from methyl 3-(2-chloro-4- 
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txifluoromethylbenzyl)-2,7^ (767 
mg). 

*H-NMR (CDCI3) : 2.61(3H, s), 2.78(3H, s), 5.61(2H, s), 6.67(1H, d, J=8Hz), 7.41(1H, 
br d, J=8Hz), 7.76(1H, br s), 8.08(1H, s) 
Preparation Example 151-1 

Methyl 3-(2-chloro-4-ethoxyben2yl)-2 J-dimethyl-3H-iirddazo[4,5-b]pyridine-5- 
carboxylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (63 1 mg) was obtained as beige crystals from methyl 2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylate (430 mg) and 1 -bromomet±tyl-2-chloro-4- 
ethoxybenzene. 

1 H-NMR (CDCI3) : 1.38(3H, t, J=7Hz), 2.53(3H, s), 2.73(3H, s), 3.97(2H, q, J=7Hz), 

3.99(3H, s), 5.59(2H, s), 6.59(1H, d, J=8Hz), 6.64(1H, dd, J=8,2Hz), 6.95(1H, d, 

J=2Hz),7.97(lH, s) 

Preparation Example 151-2 

3-(2-Chloro-4-et±K)xybenzyl)-^ 

acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(530 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
ethoxybenzyl)-2,7-dime1±iyl-3H-imidazo[4,5-b]pyridm (621 mg). 

1 H-NMR (CDCI3) : 1.40(3H, t, J=7Hz), 2.62(3H, s), 2.75(3H, s), 3.99(2H, q, J=7Hz), 
5.51(2H, s), 6.61(1H, d, J=8Hz), 6.68(1H, dd, J=8,2Hz), 6.99(1H, d, J=2Hz), 
8.03(1H, s) 

Preparation Example 152-1 

2-(2-Chloro-4-phenylbenzyl)-6-(me1±io^carbonyl)-3-melliyl-2H-indazole 

A mixture of 6-(methoxycarbonyl)-3-methyl-lH-indazole (1.90 g), 2-chloro-4- 
phenylbenzyl bromide (3.37 g), potassium carbonate (2.76 g), ethyl acetate(10 ml) 
and water (5 ml) was stirred for 14 hr at 70°C. Hexane and water were added, and 
the precipitated solid was collected by filtration and washed with a mixed solvent of 
ethyl acetate and hexane (2/3). This was dried under reduced pressure to give 
the objective compound (1.02 g). 

1 H-NMR (CDCI3, 6 ppm):2.61(3H, s),3.96(3H, s),5.77(2H, s),6.66(lH,d, 
J=8.1Hz), 7.33-7.39(2H, m), 7.43(2H, t, J=7.6Hz), 7.51(2H, d, J=7.5Hz), 7.62- 
7.66(2H, m), 7.69(1H, d, J=8.8Hz), 8.49(1H, s) 
Preparation Exam pi 152-2 

6-C^bo^-2-(2-chloro-4-phenylbenzyl)-3-methyl-2H-indazole 

In the same manner as in Preparation Example 39-6, the objective compound 
(1.80 g) was obtained from 2-(2-chloro-4-phenylbenzyl)-6-(methoxycarbonyl)-3- 
methyl-2H-indazole (3.00 g). This was immediately used for the following 
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reaction. 

Preparation Exampl 153-1 

Methyl 3-(2-chloro-4-me1hylmiobenzyl)-2,7-dimem^ 
5-carboxylate 

In the same manner as in Preparation Example 102-5, the objective 
compound (904 mg) was obtained as colorless crystals from methyl 2,7-dimerhyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylate (648 mg) and 2-chloro-l-chloromethyl- 
4-methylthiobenzene (767 mg). 

X H-NMR (CDC1 3 ) : 2.45(3H, s), 2.53(3H, s), 2.73(3H, s), 3.99(3H, s), 5.61(2H, s), 
6.53(1H, d, J=8Hz), 6.95(1H, dd, J=l, 8Hz), 7.28(1H, d, J=lHz), 7.97(1H, s), 
MS (ESI):m/z 376(M+1) 
Preparation Example 153-2 

3-(2-Chloro-4-memyltmobenzyl)-2,7-dimemyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid 

In the same manner as in Preparation Example 4-7, the objective compound 
(797 mg) was obtained as colorless crystals from methyl 3-(2-chloro-4- 
memylttaoberizyl)-2,7-dimefoyl-3H-in^ (879 

mg)- 

*H-NMR (CDC1 3 ): 2.46(3H, s), 2.62(3H, s), 2.76(3H, s), 5.52(2H, s), 6.55(1H, d, 
J=8Hz), 6.99(1H, dd, J=l, 8Hz), 7.30(1H, d, J=lHz), 8.04(1H, s) 
MS (ESI):m/z 360(M-1) 
Example 1 

3-(3,4-Dichlorobenzyl)-2-memylbenzo[b]thiophene-5-carboxylic acid (160 
mg) was dissolved in dry dimethylformamide (2 ml). Carbonyl-diimidazole (111 
mg) was added and the mixture was stirred at room temperature for 1 hr. To the 
reaction mixture were added n-pentanesulfonamide (108 mg) and 1,8- 
diazabicyclo[5,4,0]undec-7-ene (122 mg) and the mixture was stirred at 100°C for 
1 .5 hr. The reaction mixture was cooled in ice, and the pH thereof was adjusted 
to pH 4 with IN hydrochloric acid. The mixture was partitioned between ethyl 
acetate and water. The organic layer was washed twice with water, dried over 
magnesium sulfate and concentrated to dryness under reduced pressure. The 
residue was eluted by silica gel column chromatography (hexanerethyl 
acetate= 1:1). The resulting residue was crystallized from hexane-ethyl acetate to 
give 3-(3,4-dichlorobenzyl)-2-methyl-5-(n-pentanesulfonyl- 
carbamoyl)benzo(b]thiophene (118 mg). 

1 H-NMR(CDC1 3 ) : 0.88(3H, t, J=7Hz), 1.20-1.51(4H, m), 1.75-1.93(2H, m), 2.52(3H, 
s), 3.47-3.63(2H, m), 4.16(2H, s), 6.98(1H, d, J=8Hz), 7.16(1H, s), 7.32(1H, d, 
J=8Hz), 7.70(1H, d, J=8Hz), 7.89(1H, d, J=8Hz), 8.01(1H, s), 8.59(1H, br s) 
Mass(ESI) : m/e 482(M-H)" 
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mp : 159-160°C 
Exam pi 2 

In the same manner as in Example 1, 3-(2,3-dichlorobenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)benzo[b]thiophene was obtained from 3-(2,3- 
dichlorobenzyl)-2-methylbenzo[b]thiophene-5-carboxylic acid . 
1 H-NMR(CDC1 3 ) : 0.86(3H, t, J=7Hz), 1.22-1.49(4H, m), 1.74-1.92(2H, m), 2.48(3H, 
s), 3.48-3.61(2H, m), 4.27(2H, s), 6.56(1H, d, J=8Hz), 6.99(1H, t, J=8Hz), 7.33(1H, 
d, J=8Hz), 7.71(1H, d, J=8Hz), 7.89(1H, d, J=8Hz), 7.90(1H, s), 8.45(1H, br s) 
Mass(ESI) : m/e 482(M-H)' 
mp: 196-197°C 
Example 3 

In the same manner as in Example 1, 3-(2,5-dichlorobenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)benzo[b]thiophene was obtained from 3-(2,5- 
dichlorobenzyl)-2-methylbenzo[b]thiophene-5-carboxylic acid. 

1 H-NMR(CDC1 3 ) : 0.88(3H, t, J=7Hz), 1.22-1.48(4H, m), 1.76-1.92(2H, m), 2.49(3H, 
s), 3.48-3.62(2H, m), 4.21(2H, s), 6.61(1H, d, J=2Hz), 7.13(1H, dd, J=8 and 2Hz), 
7.37(1H, d, J=8Hz), 7.72(1H, dd, J=8 and 2Hz), 7.90(1H, d, J=8Hz), 7.93(1H, d, 
J=2Hz), 8.52(1H, brs) 
Mass(ESI) : m/e 482(M-H)- 
mp: 147-148"C 
Example 4-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)pyrazolo[l,5-a]pyridine (103 mg) was obtained as a 
yellow-green powder from 3-(2,4-dichlorobenzyl)-2-methylpyrazolo[l,5-a]pyridine- 
5-carboxylic acid (102 mg). 
1 H-NMR(CDC1 3 ) : 0.88(3H, t, J=7Hz), 1.24-1.46(4H, m), 1.84(2H, m), 2.38(3H, s), 
3.54(2H, t, J=7Hz), 4.13(2H, s), 6.79(1H, d, J=8Hz), 7.09(1H, t, J=8Hz), 7.43(1H, s), 
7.87(1H, s), 8.43(1H, d, J=8Hz). 
Example 4-2 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
(benzenesulfonylcarbamoyl)pyrazolo[l,5-a]pyridine (139 mg) was obtained as a 
yellow powder from 3-(2,4-dichlorobenzyl)-2-methylpyrazolo[l,5-a]pyridine-5- 
carboxylic acid (101 mg). 

1 H-NMR(CDC1 3 ) : 2.32(3H, s), 4.06(2H, s), 6.70(1H, d, J=8Hz), 7.00-7.07(2H), 
7.37(1H, s), 7.56(2H, t, J=8Hz), 7.67(1H, t, J=8Hz), 7.84(1H, s), 8.12(2H, d, J=8Hz), 
8.37(1H, d, J=8Hz). 
Exampl 5-1 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-2-methyl-7-(n- 
pentanesulfonylcarbamoyl)indolizine (208 mg) was obtained as a yellow-green 
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powder from l-(2,4-dichloroben2yl)-2-m acid (200 mg). 

1 H-NMR(CDC1 3 ) : 0.88(3H, t, J=6Hz), 1.23-1. 45(4 H), 1.82(2H, m), 2.14(3H, s), 
3.53(2H, t, J=6Hz), 4. 17(2H, s), 6.68(1H, d, J=8Hz), 6.86(1H, d, J=8Hz), 7.06(1H, d, 
J=8Hz), 7.42(1H, s), 7.82(1H, s), 7.86(1H, d, J=8Hz), 8.51(1H, s). 
Example 5-2 

In the same manner as in Example 1, 7-(n-butanesulfonylcarbamoyl)-l- 
(2,4-dichlorobenzyl)--2-methylindolizine (151 mg) was obtained as a yellow-green 
powder from l-(2,4-dichloroben^l)-2-methylindolizine-7-carboxylic acid (200 mg). 
1 H-NMR(CDC1 3 ): 0.92(3H, t, J=6Hz), 1.46(2H, m), 1.82(2H, m), 2.14(3H, s), 3.53(2H, 
t, J=6Hz), 4.17(2H, s), 6.68(1H, d, J=8Hz), 6.86(1H, d, J=8Hz), 7.06(1H, d, J=8Hz), 
7.41(1H, s), 7.82(1H, s), 7.86(1H, d, J=8Hz), 8.54(1H, s). 
Example 5-3 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-2-methyl-7- 
(benzenesulfonylcarbamoyl)indolizine (208 mg) was obtained as a yellow-green 
powder from l-(2,4-dichlorobenzyl)-2-methylindolizine-7-carboxylic acid (200 mg). 
x H-NMR(DMSO-d 6 ) : 2.14(3H, s), 4.18(2H, s), 6.76(1H, d, J=8Hz), 6.82(1H, d, 
J=8Hz), 7.28(1H, d, J=8Hz), 7.55-7.75(5H), 7.98(1H, d, J=8Hz), 8.18(1H, d, J=8Hz), 
8.26(1H, s). 
Example 6 

In the same manner as in Example 1, 2-methyl-7-(n-pentanesul- 
fonylcarbamoyl)- l-(4-phenylben2yl)indolizine (329 mg) was obtained as a yellow- 
green powder from 2-methyl-l-(4-phenylbenzyl)indolizine-7-carboxylic acid (300 
mg). 

1 H-NMR(DMSO-d 6 ) : 0.83(3H, t, J=6Hz), 1.29(2H, m), 1.38(2H, m), 1.70(2H, m), 
2.17(3H, s), 3.52(2H, t, J=6Hz), 4. 18(2H, s), 6.92(1H, d, J=8Hz), 6.82(1H, d, J=8Hz), 
7.27(2H, d, J=8Hz), 7.33(1H, t, J=8Hz), 7.43(2H, t, J=8Hz), 7.52-7.64(5H), 8.20(1H, 
d, J=8Hz), 8.44(1H, s). 
Example 7 

In the same manner as in Example 1, 6-(n-pentanesulfonylcarbamoyl)-4-(4- 
phenylbenzyl)quinoline (68 mg) was obtained as a white powder from 4-(4- 
phenylbenz/l)quinoline-6-carboxylic acid (81 mg). 

1 H-NMR(DMSO-d 6 ) : 0.80 (3H, t, J= 7 Hz), 1.19-1.42 (4H, br), 1.64-1.76 (2H, br), 
3.50 (2H, br), 4.61 (2H, s), 7.30-7.47 (6H, m), 7.64 (4H, m), 8.10 (1H, d, J= 8 Hz), 
8.22 (1H, d, J= 8 Hz), 8.89-8.96 (2H, m). 
Example 8-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine(98 mg) was obtained as a 
pale-yellow crystal from 3-(2,4-dicWorobenzyl)-2-me11iyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (1 15 mg). 
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1 H-NMR(CDC1 3 ) : 0.89(3H, t, J=7Hz), 1.28-1.50(4H, m), 1.80-1.95(2H, m), 2.66(3H, 
s), 3.49-3.59(2H, m), 5.55(2H, s), 6.69(1H, d, J=8Hz), 7.20(1H, dd, J=8, 1Hz), 
7.51(1H, d, J=lHz), 8.17(1H, d, J=8Hz), 8.22(1H, d, J=8Hz), 9.77(1H, br s). 
MASS(ESI) : m/z 467(M-1) 
mp 174-175°C 
Example 8-2 

In the same manner as in Example 1 , 5-(n-butanesulfonylcarbamoyl)-3- 
(2,4-dichlorobenzyl)-2-me1±iyl-3H-imidazo[4,5-blp3aidine (132 mg) was obtained 
as colorless crystals from 3-(2,4-dichlorobenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (150 mg). 

1 H-NMR(CDC1 3 ) : 0.94(3H, t, J=7Hz), 1.42-1.54(2H, m), 1.80-1.92(2H, m), 2.62(3H, 
s), 3.51-3.60(2H, m), 5.54(2H, s), 6.67(1H, d, J=8Hz), 7.19(1H, dd, J=8, 2Hz), 
7.51(lH,d, J=2Hz), 8.13(1H, d, J=8Hz), 8.21(1H, d, J=8Hz), 9.79(1H, br s). 
MASS(ESI) : m/z 455(M+ 1) 
mp 153-154°C 
Example 8-3 

In the same manner as in Example 1, 5-benzenesulfonylcarbamoyl-3-(2,4- 
dichlorobenzyl)-2-methyl-3H-imidazo[4, 5-b]pyridine (128 mg) was obtained as 
pale-yellow crystals from 3-(2,4-dichlorobenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (150 mg). 

1 H-NMR(CDC1 3 ) : 2.61(3H, s), 5.55(2H, s), 6.69(1H, d, J=8Hz), 7.21(1H, dd, J=8, 
2Hz), 7.50-7.68(4H, m), 8.05(1H, d, J=8Hz), 8.10(1H, d, J=8Hz), 8.17(2H, br d, 
J=8Hz). 

MASS(ESI) : m/z475(M+l) 
mp 193-194°C 
Example 9 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2-methyl- 
5-(n-pentenesulfonyl(^bamoyl)-3H-imidazo[4,5-b]pyridine (34 mg) was obtained 
as pale-yellow crystals from 3-(2-chloro-4-phenylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (160 mg). 

1 H-NMR(CDC1 3 ) : 0.86(3H, t, J=7Hz), 1.22-1.45(4H, m), 1.79-1.91(2H, m), 2.69(3H, 
s), 3.50-3.58(2H, m), 5.62(2H, s), 6.80(1H, d, J=8Hz), 7.34-7.48(4H, m), 7.50- 
7.58(2H, m), 7.70(1H, br s), 8.14(1H, d, J=8Hz), 8.20(1H, d, J=8Hz), 9.83(1H, br s). 
MASS(ESI) : m/z 509(M-1) 
mp 155-156°C 
Exampl 10 

In the same manner as in Example 1, 3-(l-bromo-2-naphthyl)methyl-2- 
memyl-5-(n-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (40 mg) was 
obtained as pale-yellow crystals from 3-(l-bromo-2-naphthyl)methyl-2-methyl- 
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3H-imidazo[4,5-b]pyridine-5-carboxylic acid (140 mg). 

1 H-NMR(CDC1 3 ) : 0.84(3H, t, J=7Hz), 1.22-1.44(4H, m), 1.74-1.87(2H, m), 2.65(3H, 
s), 3.46-3.55(2H, m), 5.81(2H, s), 6.81(1H, d, J=8Hz), 7.57(1H, br t, J=8Hz), 
7.65(1H, br t, J=8Hz), 7.74(1H, br d, J=8Hz), 7.82(1H, br d, J=8Hz), 8.13(1H, d, 
J=8Hz), 8.20(1H, d, J=8Hz), 8.39(1H, br d, J=8Hz), 9.81(1H, br s). 
MASS(ESI) : m/z 527(M-1) 
mp 200-20 1°C 
Example 11 

In the same manner as in Example 1, 2-methyl-5-(n-pentanesulfonyl- 
carbamoyl)-3-(4-phenylbenzyl)-3H-imidazo[4,5-b]p3Tidine (120 mg) was obtained 
as colorless crystals from 2-methyl-3-(4-phenylbenzyl)-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (130 mg). 

1 H-NMR(CDC1 3 ) : 0.89(3H, t, J=7Hz), 1.26-1.50(4H, m), 1.83-1.98(2H, m), 2.65(3H, 
s), 3.52-3.62(2H, m), 5.55(2H, s), 7.20(2H, d, J=8Hz), 7.30-7.48(3H, m), 7.51- 
7.61(4H, m), 8.15(1H, d, J=8Hz), 8.24(1H, d, J=8Hz), 9.92(1H, br s). 
MASS(ESI) : m/z475(M-l) 
mp 170-171°C 
Example 12-1 

In the same manner as in Example 1 , 3-(4-bromo-2-chlorobenzyl)-2-methyl- 
5-(n-pen1^esulfonylcarbamc^l)-3H-imidazo[4,5-b]pyridme (66 mg) was obtained 
as a white powder from 3-(4-bromo-2-cWoroberizyl)-2-memyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (70 mg). 

1 H-NMR(CDC1 3 ) : 0.88(3H, t, J=7Hz), 1.24-1.50(4H, m), 1.78-1.94(2H, m), 2.63(3H, 
s), 3.49-3.60(2H, m), 5.53(2H, s), 6.60(1H, dd, J=8 and 2Hz), 7.34(1H, d, J=8Hz), 
7.66(1H, d, J=2Hz), 8.14(1H, d, J=8Hz), 8.22(1H, d, J=8Hz), 9.76(1H, br s) 
Mass(ESI) : m/e 511, 513 (M-H)" 
mp : 183-184°C 
Example 12-2 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-5-(n- 
butenesulfonyl(^bamoyl)-2-memyl-3H-imidazo[4,5-b]pyridine (63 mg) was 
obtained as a white powder from 3-(4-bromo-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (70 mg). 

1 H-NMR(CDC1 3 ) : 0.93(3H, t, J=7Hz), 1.39-1.56(2H, m), 1.78-1.92(2H, m), 2.64(3H, 
s), 3.50-3.61(2H, m), 5.53(2H, s), 6.61(1H, d, J=8Hz), 7.34(1H, dd, J=8 and 2Hz), 
7.67(1H, d, J=2Hz), 8.15(1H, d, J=8Hz), 8.22(1H, d, J=8Hz), 9.78(1H, br s) 
Mass(ESI) : m/e 497, 499 (M-H)" 
mp: 165-166°C 
Exam pi 12-3 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
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bromo-2-chloroben2yl)-2-methyl-3H-imidazo[4,5-b]pyridine (68 mg) was obtained 
as a white powder from 3-(4-bromo-2-chloroben2yl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (70 mg). 

1 H-NMR(CDC1 3 ) : 2.62(3H, s), 5.53(2H, s), 6.65(1H, d, J=8Hz), 7.37(1H, dd, J=8 and 
2Hz), 7.50-7 .65(3H, m), 7.68(1H, d, J=2Hz), 8.09(2H, s), 8.17(2H, m), 10.08(1H, br s) 
Mass(ESI) : m/e 517, 519 (M-H)' 
mp : 193-194°C 
Example 13-1 

In the same manner as in Example 1, 3-(2-bromo-4-chlorobenzyl)-2- 
memyl-5-(n-pentenesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (70 mg) was 
obtained as a pale-yellow powder from 3-(2-bromo-4-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (81 mg). 

1 H-NMR(CDC1 3 ) : 0.89(3H, t, J=7Hz), 1.22-1.50(4H, m), 1.79-1.95(2H, m), 2.68(3H, 
s), 3.48-3.61(2H, m), 5,54(2H, s), 6.62(1H, d, J=8Hz), 7.23(1H, dd, J=8 and 2Hz), 
7.70(1H, d, J=2Hz), 8.13-8.29(2H, m), 9.76(1H, br s) 
Mass(ESI) : m/e 511, 513 (M-H) - 
mp : 167-168°C 
Example 13-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
bromo-4-chlorobenzyl)-2-memyl-3H-imidazo[4,5-b]pyridine (56 mg) was obtained 
as a pale-yellow powder from 3-(2-bromo-4-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (79 mg). 

1 H-NMR(CDC1 3 ) : 2.67(3H, s), 5.56(2H, s), 6.67(1H, d, J=8Hz), 7.27(1H, dd, J=8 
and 2Hz), 7.50-7.68(3H, m), 7.71(1H, d, J=2Hz), 8.07-8.22(4H, m), 10.06(1H, br 
s)Mass(ESI) : m/e 5 17, 5 19 (M-H)' 
mp : 189-190°C 
Example 13-3 

In the same manner as in Example 1, 3-(2-bromo-4-chlorobenzyl)-5-(n- 
butanesulfonylcarbamoyl)-2-memyl-3H-imidazo[4,5-b]pyridine (27 mg) was 
obtained as a pale-yellow powder from 3-(2-bromo-4-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (41 mg). 

1 H-NMR(CDC1 3 ) : 0.94(3H, t, J=7Hz), 1.38-1.56(2H, m), 1.76-1.93(2H, m), 2.67(3H, 

s), 3.48-3.62(2H, m), 5.55(2H, s), 6.62(1H, d, J=8Hz), 7.24(IH, dd, J=8 and 2Hz), 

7.69(1H, d, J=2Hz), 8.13-8.29(2H, m), 9.74(1H, br s) 

Mass(ESI) : m/e 497, 499 (M-H)" 

mp:145-146°C 

Exam pi 14-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-6- 
(n-pentanesulfonylcarbamoyl)indolizine (90 mg) was obtained as a yellow-green 
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powder from 3-(2,4-dichloroben2yl)-2-methylindolizine-6-carboxylic acid (150 mg). 
1 H-NMR(DMSO-d 6 ) : 0.82(3H, t, J=7Hz), 1.21-1.35(4H, m), 1.53-1.62(2H, m), 
2.19(3H, s), 3.12-3.18(2H, m), 4.32(2H, s), 6.37(1H, s), 6.48(1H, d, J=8Hz), 
7.15(1H, d, J=8Hz), 7.25(1H, dd, J=8 and 3Hz), 7.32(1H, d, J=8Hz), 7.66(1H, d, 
J=3Hz), 8.34(1H, s) 
Mass(ESI) : m/e 465(M-H)" 
Example 14-2 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-6- 
(n-butanesulfonylcarbamoyl)indolizine (88 mg) was obtained as a yellow-green 
powder from 3-(2,4-dichlorobenzyl)-2-memylindolizine-6-carboxylic acid (150 mg). 
1 H-NMR(DMSO-de) : 0.82(3H, t, J=8Hz), 1.29-1.40(2H, m), 1.52-1.62(2H, m), 
2.19(3H, s), 3.14-3.20(2H, m), 4.32(2H, s), 6.38(1H, s), 6.50(1H, d, J=8Hz), 
7.15(1H, d, J=8Hz), 7.25(1H, dd, J=8 and 3Hz), 7.32(1H, d, J=8Hz), 7.66(1H, d, 
J=3Hz), 8.37(1H, s) 
Mass(ESI) : m/e 451(M-H)- 
Eicample 14-3 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-6- 
(benzenesulfonylcarbamoyl)indolizine (68 mg) was obtained as a yellow-green 
powder from 3-(2,4-dichlorobenzyl)-2-memylindolizine-6-carboxylic acid (150 mg). 
1 H-NMR(DMSO-d 6 ) : 2.18(3H, s), 4.30{2H, s), 6.33(1H, s), 6.47(1H, d, J=8Hz), 
7.11(1H, d, J=8Hz), 7.22-7.30(2H, m), 7.40-7.43(3H, m), 7.66(1H, s), 7.80-7.83(2H, 
m), 8.28(1H, s) 
Mass(ESI) : m/e 471(M-H)" 
Example 15 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-ethyl-7- 
memyl-5-(n-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (211 mg) was 
obtained as colorless crystals from 3-(2,4-dichlorobenzyl)-2-ethyl-7-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (177 mg). 

1 H-NMR(CDC1 3 ) : 0.89(3H, t, J=7Hz), 1.29-1.50(7H, m), 1.80-1.95(2H, m), 2.76(3H, 
s), 2.87(2H, q, J=7Hz), 3.50-3.60(2H, m), 5.53(2H, s), 6.67(1H, d, J=8Hz), 7.15(1H, 
dd, J=8, 2Hz), 7.51(1H, d, J=2Hz), 8.02(1H, s), 9.82(1H, br s). 
Mass(ESI) : m/e 495(M-1) 
mp: 178-180°C 
Example 16 

In the same manner as in Example 1, 2-ethyl-7-methyl-5-(n-pentane- 
sulfonylcarbamoyl)-3-(4-phenylbenzyl)-3H-imidazo[4,5-b]pyridine (138 mg) was 
obtained as colorless crystals from 2-ethyl-7-methyl-3-(4-phenylbenzyl)-3H- 
mTidazo[4,5-b]pyridine-5-carboxylic acid (120 mg). 

1 H-NMR(CDC1 3 ) : 0.87(3H, t, J=7Hz), 1.25-1.47(7H, m), 1.80-1.92(2H, m), 2.75(3H, 
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s), 2.90(2H, q, J=7Hz), 3.50-3.59(2H, m), 5.52(2H, s), 7.15(1H, d, J=8Hz), 7.28- 
7.47(3H, m), 7.50-7.59(4H, m), 8.02(1H, s). 
Mass(ESI) : m/e 503(M-1) 
mp : 210-211°C 
Example 17-1 

In the same manner as in Example 1, 3-(2,4-dichloroberizyl)-2-methyl-5- 
(benzenesulfonylcarbamoyl)benzo[b]thiophene (1 17 mg) was obtained as white 
crystals from 3-(2,4-d4cmorobenzyl)-2-methylbenzo[b]thiophene-5-carboxylic acid 
(150 mg). 

^-NMRpMSO-dg) : 2.42(3H, s), 4.25(2H, s), 6.71(1H, d, J=8Hz), 7.24(1H, dd, J=2, 
8Hz), 7.60-7.78(5H, m), 7.97-8.04(3H, m), 8.11(1H, s) 
Mass(ESI) : 488(M-H)" 
Example 17-2 

In the same manner as in Example 1, 3-(2 > 4-dichloroben2yl)-2-methyl-5- 
(n-butanesulfonylcarbamoyl)benzo[b]thiophene (117 mg) was obtained as white 
crystals from 3-(2,4-dicWoroberi2yl)-2-methylbenzo[b]thiophene-5-carboxylic acid 
(150 mg). 

^-NMRJDMSO-cy : 0.83(3H, t, J=8Hz), 1.33-1.46(2H, m), 1.60-1.71(2H, m), 
2.45(3H, s), 3.50(2H, t, J=8Hz), 4.27(2H, s), 6.73(1H, d, J=8Hz), 7.25(1H, dd, J=2, 
8Hz), 7.67(1H, d, J=2Hz), 7.83(1H, d, J=8Hz), 8.08(1H, d, J=8Hz), 8.18(1H, s) 
Mass(ESI) : 468(M-H)" 
Example 18 

In the same manner as in Example 1, 3-(4-phenylbenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)benzo[b]thiophene (87 mg) was obtained as white 
crystals from 3-(4-phenylbenzyl)-2-methylbenzo[b]thiophene-5-carboxylic acid 
(112 mg). 

x H-NMR(DMSO-d 6 ) : 0.79(3H, t, J=7Hz), 1.20-1.38(4H, m), 1.60-1.70(2H, m), 
2.57(3H, s), 3.33-3.40(2H, m), 4.26(2H, s), 7.25-7.34(3H, m), 7.41(2H, t, J=8Hz), 
7.54-7.60(4H, m), 7.83(1H, d, J=8Hz), 7.97(1H, d, J=8Hz), 8.33(1H, s) 
Mass(ESI) : 490(M-H)" 
Example 19 

In the same manner as in Example 1, 3-(2-chlorobenzyl)-2-methyl-5-(n- 
pentanesulfonylcarbamoyl)benzo[b]thiophene (131 mg) was obtained as white 
crystals from 3-(2-chlorobenzyl)-2-methylbenzo[b]thiophene-5-carboxylic acid 
(120 mg). 

1 H-NMR(DMSO-d 6 ) : 0.80(3H, t, J=7Hz), 1.20-1.42(4H, m), 1.63-1.73(2H, m), 
2.47(3H, s), 3.48(2H, t, J=8Hz), 4.29(2H, s), 6.74(1H, d, J=7Hz), 7. 17(1H, t, J=7Hz), 
7.24(1H, t, J=7Hz), 7.51(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 8.06(1H, d, J=8Hz), 
8.18(1H, s) 
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Mass(ESI) : 448(M-H)* 
Exampl 20 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-2- 
memyl-5-(n-pent2nesulfonylcarbamoyl)benzo[b]thiophene (137 mg) was obtained 
as white crystals from 3-(4-bromo-2-chlorobenzyl)-2-methylbenzo[b]thiophene-5- 
carboxylic acid (212 mg). 

^-NMRpMSO-cU) : 0.82(3H, t, J=7Hz), 1.20-1.4 1(4H, m), 1.63-1.73(2H, m), 
2.45(3H, s), 3.50(2H, t, J=8Hz), 4.24(2H, s), 6.67(1H, d, J=8Hz), 7.37(1H, dd, J=2, 
8Hz), 7.78(1H, s), 7.82(1H, d, J=8Hz), 8.08(1H, d, J=8Hz), 8.17(1H, s) 
Mass(ESI) : 528(M-H)" 
Example 21 

In the same manner as in Example 1, 3-(2,4-dichloro-5-fluorobenzyl)-2- 
methyl-5-(n-pentanesulfonylcarbamoyl)benzo[b]thiophene (204 mg) was obtained 
as white crystals from 3-(2,4-dichloro-5-fluorobenzyl)-2-methylbenzo[b]- 
thiophene-5-carboxylic acid (222 mg). 

1 H-NMR(DMSO-d 6 ) : 0.80(3H, t, J=8Hz), 1.22-1.40(4H, m), 1.03-1.73(2H, m), 
2.48(3H,s),3.51(2H,t, J=8Hz), 4.27(2H, s), 6.70(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 
7.88(1H, d, J=7Hz), 8.08(1H, d, J=8Hz), 8.17(1H, s) 
Mass(ESI) : 500(M-H)' 
Example 22 

In the same manner as in Example 1, 3-((3-chlorobenzo[b]thiophen-2- 
yl)methyl)-2-methyl-5-(n-pentanesulfonylcarbamoyl)benzo[b]thiophene (176 mg) 
was obtained as white crystals from 3-((3-chlorobenzo[b]-thiophen-2-yl)methyl)-2- 
methylbenzo[b]thiophene-5-carboxylic acid (218 mg). 

Hi-NMRpMSO-dJ : 0.79(3H, t, J=7Hz), 1.18-1.40(4H, m), 1.63-1.74(2H, m), 
2.60(3H, s), 3.50(2H, t, J=8Hz), 4.56(2H, s), 7.38(1H, t, J=7Hz), 7.47(1H, t, J=7Hz), 
7.76(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 7.86(1H, d, J=7Hz), 8.08(1H, d, J=8Hz), 
8.41(1H, s) 

Mass(ESI) : 504(M-H)" 
Example 23 

In the same manner as in Example 1, 3-(l-bromonaphthalen-2-yl)methyl- 
2-methyl-5-(n-pentanesulfonylcarbamoyl)benzo[b]thiophene (207 mg) was 
obtained as white crystals from 3-(l-bromonaphthalen-2-yl)methyl-2- 
methylbenzo[b]thiophene-5-carboxylic acid (200 mg). 

1 H-NMR(DMSO-d 6 ) : 0.75(3H, t, J=7Hz), 1.15-1.37(4H, m), 1.60-1.70(2H, m), 
2.48(3H, s), 3.47(2H, t, J=8Hz), 4.54(2H, s), 6.91(1H, d, J=8Hz), 7.60(1H, t, J=7Hz), 
7.72(1H, t, J=7Hz), 7.80(1H, d, J=8Hz), 7.83(1H, d, J=8Hz), 7.91(1H, d, J=8Hz), 
8.096(1H, d, J=8Hz), 8.26(1H, s), 8.30(1H, d, J=8Hz) 
Mass(ESI) : 544(M-H)" 
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Exampl 24-1 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-2-methyl-5- 
(n-pentanesulfonylcarbamoyl)-lH-thieno[2,3-d]imidazok (1 12 mg) was obtained 
as a pale-yellow powder from l-(2,4-dicWorobenzyl)-2-met±iyl-lH-thieno[2,3- 
d]imida2ole-5-carboxylic acid (120 mg). 

1 H-NMR(CDC1 3 ) : 0.88(3H, t, 7Hz), 1.27-1.47(4H, m), 1.78-1.88(2H, m), 2.57(3H, s), 
3.50-3.54(2H, m), 5.30(2H, s), 6.69(1H, d, 8Hz), 7.18(1H, d, 8Hz), 7.38(1H, s), 
7.46(1H, d, 2Hz) 
Mass(ESI) : 472(M-H)" 
Example 24-2 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-2-methyl-5- 
(n-pentanesulfonylcarbamoyl)-3H-tliieno[2,3-d]imidazole (77 mg) was obtained as 
a white powder from 3-(2,4-dicWoroben^l)-2-methy 
5-carboxylic acid (90 mg). 

1 H-NMR(CDC1 3 ) : 0.87(3H, t, 8Hz), 1.25-1.43(4H, m), 1.68-1.85(2H, m), 2.60(3H, s), 
3.32-3.53(2H, m), 5.27(2H, s), 7.38(2H, s), 7.48(1H, s), 7.84(1H, s) 

Mass(ESI) : 472(M-H)" 
Example 25 

In the same manner as in Example 1, l-(2,4-dichloroben2yl)-2-methyl-6- 
(n-pentanesulfonylc^bamoyl)^^ (151 mg) was obtained 

as colorless crystals from l-(2,4-dichlorobenzyl)-2-me1±iyl-lH-imidazo[4,5- 
b]pyridine-6-carboxylic acid (150 mg) . 

1 H-NMR (DMSO-de) : 0.82(3H, t, J=7Hz), 1.20-1.42(4H, m), 1.64-1.78(2H, m), 
2.55(3H, s), 3.51(2H, t, J=7Hz), 5.65(2H, s), 6.60(1H, d, J=8Hz), 7.34(1H, dd, J=8, 
2Hz), 7.76(lH,d, J=2Hz), 8.44(1H, s), 8.90(1H, s). 
MASS(ESI) : m/z467(M-l) 
mp 103-106°C 
Example 26-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
(n-pentanesulfonyl(^rbamoyl)pyrrolo[3,2-b]pyridine (87 mg) was obtained as 
colorless crystals from 3-(2,4-dichloroben^l)-2-me1±iylpyrrolo[3,2-b]pyridine-5- 
carboxylic acid ( 100 mg). 

1 H-NMR(CDC1 3 ) : 0.88(3H, t, J=7Hz), 1.27-1.49(4H, m), 1.81-1.95(2H, m), 2.50(3H, 
s), 3.49-3.57(2H, m), 4.19(2H, s), 7.14-7.22(2H, m), 7.39(1H, s), 7.65(1H, d, J=8Hz), 
7.94(1H, d, J=8Hz), 8.32(1H, br s). 
MASS(ESI) : m/z466(M-l) 
mp 147-148°C 
Example 26-2 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
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(benzenesulfonylcarbamoyl)pyrrolo[3,2-b]pyridine (70 mg) was obtained as 
colorless crystals from 3-(2,4-dichloroben2yl)-2-methylpym)lo[3,2-b]pyridine-5- 
carboxylic acid (60 mg). 

1 H-NMR(DMSO-d 6 ) : 2.39(3H, s), 4.25(2H, s), 7.29(1H, d, J=8Hz), 7.33(1H, d, 
J=8Hz), 7.58-7.74(5H, m), 7.79(1H, d, J=8Hz), 8.04(1H, d, J=8Hz). 
MASS(ESI) : m/z 472(M-1) 
mp >250°C 
Example 27 

In the same manner as in Example 1, 3-(4-chloro-2-methoxybenzyl)-2- 
memyl-5-(n-pentanesulfonylc^bamoyl)-3H-imidazo[4,5-b]pyridine (47 mg) was 
obtained as colorless crystals from 3-(4-chloro-2-methoxybenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (50 mg). 

*H-NMR (CDC1 3 ) : 0.89(3H, t, J=7Hz), 1.28-1.50(4H, m), 1.81-1.94(2H, m), 2.78(3H, 
s), 3.51-3.60(2H, m), 3.86(3H, s), 5.47(2H, s), 6.84-6.95(3H, m), 8.19(1H, d, J=8Hz), 
8.23(1H, d, J=8Hz), 9.79(1H, br s). 
MASS(ESI) : m/z 463(M-1) 
mp 168-170°C 
Example 28-1 

In the same manner as in Example 1, 3-(4-chloro-2-methylbenzyl)-2- 
memyl-5-(n-pentanesulfonylcarbamoyl)-3H-iniidazo[4,5-b]pyridine (73 mg) was 
obtained as colorless crystals from 3-(4-chloro-2-methylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (70 mg). 

1 H-NMR(CDC1 3 ) : 0.89(3H, t, J=7Hz), 1.28-1.49(4H, m), 1.79-1.95(2H, m), 2.42(3H, 
s), 2.69(3H, s), 3.51-3.60(2H, m), 5.45(2H, s), 6.43(1H, d, J=8Hz), 7.09(1H, br d, 
J=8Hz), 7.28(1H, br s), 8.17(1H, d, J=8Hz), 8.23(1H, d, J=8Hz), 9.78(1H, br s). 
MASS(ESI) : m/z447(M-l) 
mpl55-157°C 
Example 28-2 

In the same manner as in Example 1, 5-benzenesulfonylcarbamoyl-3-(4- 
chloro-2-memylbenzyl)-2-memyl-3H-imidazo[4,5-b]pyridine (85 mg) was obtained 
as colorless crystals from 3-(4-chloro-2-memylbenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (70 mg). 

^-NMRpMSO-d*) : 2.40(3H, s), 2.42(3H, s), 5.72(2H, s), 6.60(1H, d, J=8Hz), 
7.17(1H, br d, J=8Hz), 7.39(1H, br s), 7.59-7.77(3H, m), 7.89(1H, d, J=8Hz), 
8.02(2H, br d, J=8Hz), 8.12(1H, d, J=8Hz). 
MASS(ESI) : m/z 453(M- 1) 
mp 235-237°C 
Exampl 29-1 

In the same manner as in Example 1, 5-benzenesulfonylcarbamoyl-3-(2- 
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chloro-4-phenylbenzyl)-2-metiiyl-3H-imidazo[4,5-blpyridine (78 mg) was obtained 
as colorless crystals from 3-(2-chioro-4-phenylben^l)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (130 mg). 

1 H-NMR(CDC1 3 ) : 2.40(3H, s), 2.76(3H, s), 5.64(2H, s), 6.95(1H, d, J=8Hz), 7.38- 
7.52(4H, m), 7.59(2H, d, J=8Hz), 7.82(1H, br s), 8.07-8. 16(3H, m). 
MASS(ESI) : m/z 515(M-1) 
mp 204-2 14°C [broad] 
Example 29-2 

In the same manner as in Example 1, 5-(n-butanesulfonylcarbamoyl)-3- 
(2-cWoro-4-phenylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (106 mg) was 
obtained as colorless crystals from 3-(2-chloro-4-phenylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (130 mg). 

1 H-NMR(CDC1 3 ) : 0.90(3H, t, J=7Hz), 1.38-1.51(2H, m), 1.77-1.89(2H, m), 2.75(3H, 
s), 3.50-3.59(2H, m), 5.65(2H, s), 6.89(1H, br d, J=8Hz), 7.35-7.49(4H, m), 7.55(2H, 
brd, J=8Hz), 7.71(1H, br s), 8.20(1H, d, J=8Hz), 8.26(1H, d, J=8Hz), 9.80(1H, br s). 
MASS(ESI) : m/z495(M-l) 
mp 199-200°C 
Example 30-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
(l-n-pentanesulfonylcarbamoyl)benzo[b]furan (260 mg, 62%) was obtained as 
colorless crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-methylbenzo[b]ftiran 
(300 mg, 0.90 mmol), N,N'-carbonyldiimidazole (218 mg, 1.34 mmol), 1,8- 
diazabicyclo[5,4,0]-7-undecene (DBU, 204 mg, 1.34 mmol) and 1-n- 
pentanesulfonamide (203 mg, 1.34 mmol). 
mp: 149.1- 149.9°C. 

1 H-NMR(DMSO-d 6 , 6 ppm) : 11.94(1H, br s), 7.99(1H, d, J=1.3Hz), 7.82(1H, dd, 
J=1.7 and 8.6Hz), 7.63(1H, d, J=2.1Hz), 7.61(1H, d, J=8.6Hz), 7.33(1H, dd, J=2.1 
and 8.3Hz), 7.19(1H, d, J=8.4Hz), 4.09(2H, s), 3.48(2H, m), 2.41(3H, s), 1.67(2H, 
quint., J=7.7Hz), 1.35(2H, quint., J=7.4Hz), 1.25(2H, sextet, J=7.6Hz), 0.80(3H, t, 
J=7.3Hz). 

IR(Nujol) : 1687cm" 1 
Mass(FD) : m/e 467(M). 
Example 30-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
(2,4-dichlorobenzyl)-2-methylbenzo[b]furan (168 mg, 54 %) was obtained as 
colorless crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-methylbenzo-[b]furan 
(220 mg, 0.66 mmol), N,N'-carbonyldiimidazole (160 mg, 0.66 mmol), DBU (150 
mg, 0.98 mmol) and benzenesulfonamide (155 mg, 0.98 mmol). 
mp : 208.5-209. 5°C. 
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^-NMRpMSO-cU.tf ppm) : 12.45(1H, br s), 7.97(2H, m), 7.93(1H, d, J=1.6 Hz), 
7.75(1H, dd, J=1.8 and 8.6Hz), 7.70(1H, m), 7.62(3H, m), 7.57(1H, d, J=8.6Hz), 
7.32(1H, dd, J=2.1 and 8.3Hz), 7.16(1H, d, J=8.4Hz), 4.06(2H, s), 2.38(3H, s). 
IR(Nujol) : 1702cm" 1 . 
Mass(FD) : m/e 473(M). 
Example 31-1 

In the same manner as in Example 1, 2-(2,4-dichlorobenzyl)-3,5-dimethyl- 
7-(l-n-pentanesulfonylcarbamoyl)benzo[b]furan (0.26 g) was obtained as white 
crystals from 7-carboxy-2-(2,4-dichloroberizyl)-3,5-dimethylbenzo[b]furan (0.30 g), 
N,W-carbonyldiirnidazole (0.28 g), DBU (0.26 ml) and 1-n-pentanesulfonamide 
(0.26 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.79(3H, t, J=7.2Hz), 1.20-1.28(2H, m), 1.30-1.37(2H, 
m), 1.64-1.71(2H, m), 2.19(3H, s), 2.42(3H, s), 3.46(2H, t, J=7.7Hz), 4.24(2H, s), 
7.33-7.38(2H, m), 7.46(1H, s), 7.59(1H, s), 7.62(1H, s), 11.57(1H, br s). 

5 IR(Nujol) : 1691cm 1 . 

;P Mass(FD) : m/e 48 1 (M) 

• C3 mp : 164-165.5°C. 

:H Example 31-2 

id 

In the same manner as in Example 1, 7-(benzenesulfonylcarbamoyl)-2- 
f 3 (2,4-dichlorobenzyl)-3,5-dimethylbenzo[b]furan (0.29 g) was obtained as white 

[~ crystals from 7-carboxy-2-(2,4-dichlorobenzyl)-3,5-dime1hylben2»-[b]furan (0.30 

"4 g), N,N'-carbonyldiimidazole (0.28 g), DBU (0.26 ml) and benzenesulfonamide (0.27 

1 &). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 2.17(3H, s), 2.38{3H, s), 4.23(2H, s), 7.33-7.4 1(3H, m), 
7.56(1H, s), 7.58-7.64(3H, m), 7.72(1H, t, J=7.3Hz), 7.97-8.00(2H, m), 12.09(1H, 
br s). 

IR(Nujol) : 1703cm" 1 . 
Mass(FD) : m/e 487(M) 
mp: 214-215°C. 
Example 32-1 

In the same manner as in Example 1, 2-methyl-5-(l-n-pentanesulfonyl- 
carbamoyl)-3-(4-phenylbenzyl)benzo[b]furan (0.25 g) was obtained as white 
crystals from 5-carboxy-2-methyl-3-(4-phenylbenzyl)benzo[b]furan (0.30 g), N,N'- 
carbonyldiimidazole (0.28 g), DBU (0.26 ml) and 1-n-pentane- sulfonamide (0.27 

g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.79(3H, t, J=7.3Hz), 1.21-1.26(2H, m), 1.34(2H, 
quint, J=7.5Hz), 1.67(2H, quint., J=7.7Hz), 2.51(3H, s), 3.49(2H, t, J=7.7Hz), 
4.07(2H, s), 7.32(1H, t, J=7.3Hz), 7.36 (2H, d, J=8. 1Hz), 7.42(2H, t, J=7.6Hz), 
7.57-7.62(5H, m), 7.82(1H, dd, J=8.6 and 1.6Hz), 8.15(1H, s), 11.99(1H, br s). 
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IR(Nujol) : 1687cm' 1 
mp: 130.5- 132°C. 
Exam pi 32-2 

In the same manner as in Example 1, 5-(l-benzenesulfonylcarbamoyl)-2- 
methyl-3-(4-phenylbenzyl)benzo[b]fUran (0.3 1 g) was obtained as white crystals 
from 5-carboxy-2-methyl-3-(4-phenylbenzyl)benzo[b]furan (0.30 g), N,N'- 
carbonyldiimidazole (0.28 g), DBU (0.26 ml) and benzenesulfonamide (0.28 g). 
1 H-NMR(DMSO-d 6 , 6 ppm) : 2.49(3H, s), 4.04(2H, s), 7.30-7.35(3H, m), 7.42(2H, t, 
J=7.7Hz), 7.54-7.63(7H, m), 7.69(1H, t, J=7.4Hz), 7.74(1H, dd, J=8.6 and 1.8Hz), 
7.97-7.99(2H, m), 8.07(1H, d, J=1.7Hz), 12.5(1H, br s). 
IR(Nujol) : 1686cm" 1 
mp : 188-190-C. 
Example 33-1 

In the same manner as in Example 1, 5-(l-n-butanesulfonyl-carbamoyl)- 
3-(2 > 4-dichloroben2yl)-2-methylbenzo[b]furan (0.26 g) was obtained as white 
crystals from 5-carbo^-3-(2,4-dichlorobenzyl)-2-memylbenzo[b]furan (0.335 g), 
N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-n-butanesulfonamide 
(0.275 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.85(3H, t, J=7.4Hz), 1.34-1.42(2H, m), 1.61-1.68(2H, 
m), 2.42(3H, s), 3.49(2H, t, J=8.3Hz), 4.09(2H, s), 7.19(1H, d, J=8.4Hz), 7.33 (1H, 
dd, J=8.3 and 2.2Hz), 7.61(1H, d, J=8.6Hz), 7.64(1H, d, J=2.3Hz), 7.83(1H, dd, 
J=8.7 and 1.9Hz), 7.99(1H, d, J=1.7Hz), 11.95(1H, brs). 
IR(Nujol) : 1698cm" 1 
mp: 145.5- 146°C 
Example 33-2 

In the same manner as in Example 1, 3-(2,4-dichloroben2yl)-5-(l-n- 
hexanesulfonylcarbamoyl)-2-methylbenzo[b]furan (0.22 g) was obtained as white 
crystals from 5-carboxy-3-(2,4-dichloroberi^l)-2-methylbenzo[b]furan (0.335 g), 
N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-n-hexanesulfonamide 
(0.33 g). 

^-NMRpMSO-d^tf ppm) : 0.81(3H, t, J=7.1Hz), 1.18-1.23(4H, m), 1.33- 

I. 40(2H, m), 1.6 2-1.68(2H, m), 2.42(3H, s), 3.48(2H, t, J=7.7Hz), 4.09(2H, s), 
7.14(1H, d, J=8.4Hz), 7.33 (1H, dd, J=8.3 and 2.2Hz), 7.61(1H, d, J=8.6Hz), 
7.64(1H, d, J=2.2Hz), 7.82(1H, dd, J=8.7 and 1.8Hz), 7.99(1H, d, J=1.7Hz), 

II. 94(1H, brs). 
IR(Nujol) : 1688cm' 1 
mp : 139-139.5°C 
Example 33-3 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
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(2-thiophenesulfonylcarbamoyl)benzo[b]furan (0.33 g) was obtained as white 
crystals from 5-carboxy-3-(2 > 4-dichloroben2yl)-2-methylbenzo[b]furan (0.335 g), 
N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 2-thiophene-sulfonamide 
(0.33 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 2.39(3H, s), 4.07(2H, s), 7. 15-7.2 1(2H, m), 7.32(1H, 
dd, J=8.3 and 2.3Hz), 7.58(1H, d, J=8.6Hz), 7.63(1H, d, J=2.2Hz), 7.78(1H, dd, 
J=8.6 and 1.8Hz), 7.83(1H, dd, J=3.7 and 1.1Hz), 7.95(1H, d, J=1.6Hz), 8.02(1H, 
dd, J=4.9 and 0.9Hz), 12.57(1H, brs). 
IR(Nujol) : 1703cm" 1 
mp : 198-199°C 
Example 34-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-ethyl-5-(l- 
n-pentanesulfonylcarbamoyl)benzo[b]furan (0. 15 g) was obtained as white crystals 
from 5-carboxy-3-(2,4Kiichlorobenzyl)-2-ethylbenzo[b]furan (0.30 g), N,N'- 
carbonyldiimidazole (0.26 g), DBU (0.26 ml) and 1-n-pentanesulfonamide (0.26 g). 
^-NMRfDMSO-dfi, 6 ppm) : 0.81(3H, t, J=7.3Hz), 1.18(3H, t, J=7.5Hz), 1.2 2- 
1.38(4H, m), 1.65- 1.7 1(2H, m), 2.77(2H, quartet, J=7.5Hz), 3.48(2H, t, J=7.8Hz), 
4.10(2H, s), 7.14(1H, d, J=8.4Hz), 7.33 (1H, dd, J=8.4 and 2.1Hz), 7.63-7 .66(2H, 
m), 7.83(1H, dd, J=8.8 and 1.9Hz), 8.01(1H, s), 11.95(1H, brs). 
IR(Nujol) : 1689cm" 1 
mp: 131-132°C. 
Example 34-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
(2,4-dichlorobenzyl)-2-ethylbenzo[bJfuran (0.26 g) was obtained as white crystals 
from 5-carboxy-3-(2,4-dichlorobenzyl)-2-emylbenzo[b]furan (0.335 g), N,N*- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and benzenesulfonamide (0.33 g). 

^-NMRfDMSO-cU, 6 ppm) : 1.16(3H, t, J=7.6Hz), 2.75(2H, quartet, J=7.6Hz), 
4.08(2H, s), 7. 12(1H, d, J=8.4Hz), 7.32(1H, d, J=8.4Hz), 7.58-7.65(4H, m), 7.70(1H, 
t, J=7.0Hz), 7.76(1H, d, J=8.8Hz), 7.96-7.99(3H, m), 12.46(1H, brs). 
IR(Nujol) : 1704cm" 1 
mp : 196-197°C 
Example 34-3 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-ethyl-5-(8- 
quinolinesulfonylcarbamoyl)benzo[b]furan (0.39 g) was obtained as white crystals 
from 5-carboxy-3-(2,4-dichlorobenzyl)-2-ethylbenzo[b]furan (0.335 g), N,N'- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 8-quinolinesulfonamide (0.33 g). 
^-NMRJDMSO-dg, 6 ppm) : 1.15(3H, t, J=7.5Hz), 2.74(2H, quartet, J=7.5Hz), 
4.08(2H, s), 7.03(1H, d, J=8.4Hz), 7.29(1H, dd, J=8.3 and 2.1Hz), 7.54(1H, d, 
J=8.7Hz), 7.59(1H, dd, J=8.3 and 4.3Hz), 7.68(1H, d, J=2. 1Hz), 7.71(1H, dd, J=8.7 

212 



and 1.6Hz), 7.82(1H, t, J=7.8Hz), 7.99(1H, s), 8.34(1H, d, J=8.0Hz), 8.51(2H, d, 
J=7.8Hz), 8.80 (1H, dd, J=4.2 and 1.6Hz). 
IR(Nujol) : 1687cm" 1 
m p : 232-233'C 
Example 34-4 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-ethyl-5-((2- 
methylbenzene)sulfonylcarbamoyl)benzo[b]furan (0.24 g) was obtained as white 
crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-ethylbenzo[b]furan (0.36 g), 
N,N*-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 2-methylbenzene- 
sulfonamide (0.31 g). 

^-NMRfDMSO-dfi, 6 ppm) : 1.17(3H, t, J=7.6Hz), 2.57(3H, s), 2.77(2H, quartet, 
J=7.5Hz), 4.08(2H, s), 7.15(1H, d, J=8.4Hz), 7.32(1H, dd, J=8.3 and 2.2Hz), 
7.38(1H, d, J=7.6Hz), 7.44(1H, t, J=7.4Hz), 7.57(1H, t, J=7.5Hz), 7.60(1H, d, 
J=8.7Hz), 7.63(1H, d, J=2.2Hz), 7.77(1H, d, J=8.8Hz), 7.97(1H, s), 8.02(1H, d, 
J=8.1Hz), 12.56(1H, brs). 
IR(Nujol) : 1694cm -1 
mp : 182-183°C 
Example 35-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-5-(l-n- 
pentanesulfonylcarbamoyl)-2-propylbenzo[b]furan (0.36 g) was obtained as white 
crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-propylbenzo[b]furan (0.36 g), 
N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-n-pentanesulfonamide 
(0.30 g). 

x H-NMR(CDCl3,(5 ppm) : 0.89(3H, t, J=7.3Hz), 0.95(3H, t, J=7.4Hz), 1.30-1.47(4H, 
m), 1.70-1.79(2H, m), 1.83-1.90(2H, m), 2.77(2H, t, J=7.5Hz), 3.57(2H, t, J=8.0Hz), 
4.05(2H, s), 6.88(1H, d, J=8.4Hz), 7.10 (1H, dd, J=8.3 and 2.2Hz), 7.45(1H, d, 
J=2.1Hz), 7.50(1H, d, J=8.6Hz), 7.71(1H, dd, J=8.6 and 1.9Hz), 7.76(1H, d, 
J=1.6Hz), 8.36(1H, brs). 
IR(Nujol) : 1693cm 1 
mp: 114-115°C 
Example 35-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
(2,4-dichlorobenzyl)-2-propylbenzo[bJfuran (0.24 g) was obtained as white crystals 
from 5-c^boxy-3-(2,4-dichlorobenzyl)-2-propylbenzo[b]furan (0.36 g), N,N'- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and benzenesulfonamide (0.31 g). 
1 H-NMR(DMS0-d 6 , 6 ppm) : 0.83(3H, t, J=7.4Hz), 1.56-1.63(2H, m), 2.70(2H, t, 
J=7.4Hz), 4.08(2H, s), 7.10(1H, d, J=8.4Hz), 7.32(1H, dd, J=8.3 and 2.2Hz), 7.58- 
7.65(4H, m), 7.70(1H, t, J=7.4Hz), 7.76(1H, dd, J=8.7 and 1.8Hz), 7.96-7.99(3H, 
m), 12.45(1H, brs) 
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IR(Nujol) : 1708cm" 1 
mp: 197-197.5°C 
Exam pi 35-3 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-5-(2- 
nitrobenzenesulfonylcarbamoyl)-2-propylbenzo[b]furan (0.18 g) was obtained as 
white crystals from 5-carboxy-3-(2,4-dichloroben2yl)-2-propylbenzo[b]furan (0.36 
g), N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 2- 
nitrobenzenesulfonamide (0.40 g). 

1 H-NMR(DMSO-d 6 , £ ppm) : 0.84(3H, t, J=7.3Hz), 1.58-1.64(2H, m), 2.72(2H, t, 

J=7.4Hz), 4.09(2H, s), 7.13(1H, d, J=8.3Hz), 7.32(1H, dd, J=8.4 and 2.2Hz), 

7.61(1H, d, J=8.7Hz), 7.63(1H, d, J=2.0Hz), 7.82(1H, dd, J=8.8 and 1.3Hz), 7.85- 

8.00(3H, m), 8.03(1H, s), 8.22-8.25(lH, m) 

IR(Nujol) : 1692cm -1 

mp:219~220°C 

Example 36 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-5-(l-n- 
pentanesulfonylcarbamoyl)benzo[b]furan (0.24 g) was obtained as ayellow oil from 
5-carboxy-3-(2,4-dichlorobenzyl)benzo[b]furan (0.26 g), N,N*-carbonyldiimidazole 
(0.26 g), DBU (0.24 ml) and n-pentanesulfonamide (0.24 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.82(3H, t, J=7.2Hz), 1.23-1.40(4H, m), 1.65-1.73(2H, 
m), 3.51(2H, t, J=7.7Hz), 4.14(2H, s), 7.37(2H, s), 7.64(1H, s), 7.70(1H, d, J=8.8Hz), 
7.87(1H, s), 7.91(1H, dd, J=8.7 and 1.6Hz), 8.269(1H, s), 12.01(1H, brs) 

IR(Nujol) : 1682cm" 1 
Example 37 

In the same manner as in Example 1, 5-carboxy-3-(2,4-dichlorobenzyl)-2- 
methylbenzo[b]thiophene (440 mg, 1.25 mmol) was suspended in 
dimethylformamide and carbonyldiimidazole (305 mg, 1.88 mmol) was added, 
which was followed by stirring at room temperature for 1 nr. Then, 1-n- 
pentanesulfonamide (284 mg, 1.88 mmol) and DBU (286 mg, 1.88 mmol) were 
added and the mixture was refluxed under heating at 100°C for 15 hr. The 
reaction mixture was concentrated under reduced pressure and water and 3N 
hydrochloric acid were added to acidify the mixture. The mixture was extracted 
with ethyl acetate, and the organic layer was washed with saturated brine and 
dried over anhydrous magnesium sulfate. The desiccant was filtered off and the 
filtrate was concentrated under reduced pressure. The residual oil was purified 
by silica gel column chromatography (eluent: hexane/ethyl acetate=3/2) and 
recrystallized from 2-propanol-n-hexane to give 3-(2,4-dichlorobenzyl)-2-methyl- 
5-(l-n-pentanesulfonylcarbamoyl)benzo[b]thiophene (410 mg, 68 %) as colorless 
crystals. 
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mp : 158.5-159.3°C 

1 H-NMR(DMSO-d 6 , 6 ppm) : 12.01(1H, brs), 8.15(1H, d, J=1.4Hz), 8.06(1H, d, 
J=8.4Hz), 7.82(1H, dd, J=1.6 and 8.4Hz), 7.66(1H, d, J=2.1 Hz), 7.25(1H, dd, 
J=2.1 and 8.4Hz), 6.72(1H, d, J=8.4Hz), 4.25(2H, s), 3.48(2H, m), 2.44(3H, s), 
1.66(2H, quint., J=7.5Hz), 1.34(2H, quint, J=7.7Hz), 1.24(2H, sextet, J=7.6Hz), 
0.80(3H, t, J=7.3Hz) 
IR(Nujol) : 1661cm- 1 
Mass(FD) : m/e 483(M) 
Example 38-1 

In the same manner as in Example 1, 2-(2,4-dichlorobenzyl)-3-ethyl-7-(l- 
n-pentanesulfonylcarbamoyl)benzo[blthiophene (0. 17 g) was obtained as white 
crystals from 7-carboxy-2-(2,4-dichlorobenzyl)-3-ethylbenzo[b]thiophene (0.25 g), 
N,N'-carbonyldiimidazole (0.22 g), DBU (0.20 ml) and 1-n-pentanesulfonamide 
(0.21 g). 

1 H-NMR(CDC1 3 , <5 ppm) : 0.89(3H, t, J=7.4Hz), 1.20 (3H, t, J=7.7Hz), 1.30-1.38(2H, 
m), 1.41-1.48(2H, m), 1.85-1.93(2H, m), 2.89(2H, quartet, J=7.6Hz), 3.62(2H, t, 
J=8.3Hz), 4.31(2H, s), 7.13(1H, d, J=8.3Hz), 7.16(1H, dd, J=8.4 and 2.0Hz), 
7.41(1H, d, J=2.2Hz), 7.49(1H, t, J=7.8Hz), 7.62(1H, d, J=7.5Hz), 7.96(1H, d, 
J=7.9Hz), 8.4(1H, brs) 
IR(Nujol) : 1667cm -1 
Mass(FD) : m/e 497(M) 
mp: 176-178°C 
Example 38-2 

In the same manner as in Example 1, 7-(benzenesulfonylcarbamoyl)-2- 
(2,4-dichlorobenzyl)-3-ethylbenzo[b]thiophene (0.15 g) was obtained as white 
crystals from 7-carboxy-2-(2,4-dichlorobenzyl)-3-ethylbenzo[b]thiophene (0.25 g), 
N,N'-carbonyldiimidazole (0.22 g), DBU (0.20 ml) and benzenesulfonamide (0.22 g). 
1 H-NMR(CDC1 3 , 6 ppm) : 1.14(3H, t, J=7.6Hz), 2.84(2H, quartet, J=7.5Hz), 
4.24(2H, s), 7.04(1H, d, J=8.3Hz), 7.12(1H, dd, J=8.3 and 2.0Hz), 7.38(2H, d, 
J=2.0Hz), 7.54(2H, t, J=7.7Hz), 7.62(1H, t, J=7.4Hz), 7.70(1H, d, J=7.5Hz), 
7.87(1H, d, J=7.9Hz), 8.18(2H, d, J=7.9Hz) 
IR(Nujol) : 1704cm -1 
Mass(FD) : m/e 503(M) 
mp:181-183°C 
Exam pi 39 

In the same manner as in Example 1, N, N'-c^bonyldiimidazole (0.290 g) 
was added to a mixture of 6-carboxy-l-(2,4-dichlorobenzyl)-3-methyl-2- 
benzimidazolone (0.314 g) and N,N-dimethylformamide (9 ml), and the mixture 
was stirred at room temperature for 1 hr. 1-n-Butanesulfonamide (0.246 g) and 
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DBU (0.273 g) were added and the mixture was stirred at 100°C for 16 hr. The 
solvent was evaporated and the resulting mixture was extracted with chloroform 
and water. The organic layer was concentrated and the residue was purified by 
preparative thin layer chromatography to give 6-(l-n-butanesulfonylcarbamoyl)- 
l-(2,4-dichloroben2yl)-3~methyl-2-benzimidazolone (0.123 g). 
1 H-NMR(DMSO-d 6 , 6 ppm) : 0.81(3H, t, J=7.2Hz), 1.29(2H, m), 1.51(2H, m), 
3.00(2H, m), 3.39(3H, s), 5.11(2H, s), 6.93(1H, d, J=8.3Hz), 7.13(1H, d, J=8.2Hz), 
7.34(1H, d), 7.50(1H, s), 7.68(1H, s), 7.78(1H, d, J=8.1Hz) 
IR(Nujol) : 1666cm" 1 
mp : 358-360°C 
Mass(FD) : m/e 469(M) 
Example 40 

In the same manner as in Example 1, 6-(l-n-butanesulfonyl-carbamoyl)- 
l-(2,4-dichlorobenzyl)benzotxiazole (0.13 g) was obtained from 6-carboxy- l-(2,4- 
dichlorobenzylj-benzotriazole (0.12 g), N,N f -carbonyl-diimidazole (0.12 g), DBU 
(0.11 ml) and 1-n-butanesulfonamide (0.10 g). 

1 H-NMR(CDC1 3 , 6 ppm) : 0.90(3H, t, J=7.4Hz), 1.40-1.48(2H, m), 1.76-1.82(2H, m), 
3.57 (2H, t, J=8.4Hz), 5.93(2H, s), 6.89(1H, d, J=8.4Hz), 7.13(1H, dd, J=8.4 and 
2.1Hz), 7.38 (1H, d, J=2.0Hz), 7.92(1H, d, J=8.9Hz), 8.13(1H, d, J=8.7Hz), 8.26(1H, 
s), 10.0(1H, brs) 
IR(Nujol) : 1688cm 1 
Mass(FD) : m/e 440 (M) 
mp: 158-160°C 
Example 41-1 

In the same manner as in Example 1, 6-carboxy- l-(2,4-dichlorobenzyl)-3- 
methyl- 1 H-indazole (0.44 g, 1.31mmol) was dissolved in dimethylformamide (16 
ml) and N,N'-carbonyldiimidazole (3 19 mg, 2.0mmol) was added, which was 
followed by stirring at room temperature for 1 hr. Then, 1-n-butanesulfonamide 
(270 mg, 2.0 mmol) and DBU (300 mg, 2.0mmol) were added and the mixture was 
refluxed under heating at 100°C for 14 hr. Dimethylformamide was evaporated 
and the residue was adjusted to pH 3 with IN hydrochloric acid. The precipitated 
oil was extracted with ethyl acetate. The organic layer was washed with saturated 
brine, and dried over anhydrous sodium sulfate. The desiccant was filtered off 
and the filtrate was concentrated under reduced pressure. The residual oil was 
purified by silica gel column chromatography (eluent: hexane/ethyl acetate=l/ 1) 
to give 6-(l-n-butanesulfonylcarbamoyl)-l-(2,4-dichlorobenzyl)-lH-3- 
methylindazole as a crystalline oil (0.53 g). This was recrystallized from ethyl 
acetate-hexane to give colorless crystals (0.36 g, 60%). 
mp: 133.6- 135.0°C. 
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1 H-NMR(CDC1 3 , (5 ppm) : 8.82(1H, brs), 7.94(1H, s), 7.78(1H, d, J=8.4Hz), 7.56(1H, 
d, J=8.4Hz), 7.42(1H, d, J=1.7Hz), 7.09(1H, dd, J=1.9 and 8.4Hz), 6.63(1H, d, 
J=8.4Hz), 5.64(2H, s), 3.58(2H, m), 2.62(3H, s), 1.83(2H, quint, J=7.4Hz), 1.47(2H, 
sextet, J=7.4Hz), 0.94(3H, t, J=7.4Hz) 
IR(Nujol) : 1681cm" 1 
Mass(FD) : m/e 453(M) 
Example 41-2 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-3-methyl-6- 
(l-pentanesulfonylcarbamoyl)-lH-indazole (0.39 g) was obtained as pale-yellow 
amorphous from 6-carboxy-l-(2,4-dichlorobenzyl)-3-methyl-lH-indazole (0.335 g), 
N,N*-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-pentanesulfonamide (0.30 

g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.82(3H, t, J=7.2Hz), 1.22-1.40(4H, m), 1.66-1.74(2H, 
m), 2.51(3H, s), 3.52(2H, t, J=7.7Hz), 5.69(2H, s), 6.78(1H, d, J=8.4Hz), 7.34(1H, 
dd, J=8.4 and 2.0Hz), 7.64(1H, d, J=8.5Hz), 7.67(1H, d, J=2.0Hz), 7.87(1H, d, 
J=8.5Hz), 8.33( 1H, s), 12.07( 1H, brs) 

IR(Nujol) : 1690 cm' 1 
Example 41-3 

In the same manner as in Example 1, 6-(benzenesulfonylcarbamoyl)-l- 
(2,4-dichlorobenzyl)-3-methyl-lH-indazole (0.36 g) was obtained as white crystals 
from 6-carboxy-l-(2,4-dichlorobenzyl)-3-methyl-lH-indazole (0.335 g), N,N'- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and benzenesulfonamide (0.31 g). 
l H-NMR(DMSO-d 6 ,5 ppm) : 2.50(3H, s), 5.68(2H, s), 6.75(1H, d, 
J=8.5Hz),7.33(lH, dd, J=8.4 and 2.0Hz), 7.56(1H, d, J=8.7Hz), 7.64(2H, t, 
J=7.7Hz), 7.67(1H, d, J=2.0Hz), 7.72(1H, t, J=7.5Hz), 7.83(1H, d, J=8.5Hz), 
8.02(2H, d, J=7.9Hz), 8.31(1H, s), 12.60(1H, brs) 
IR(Nujol) : 1699 cm' 1 
mp : 227.5-229°C 
Example 41-4 

In the same manner as in Example 1, (E)-l-(2,4-dichlorobenzyl)-3-methyl- 
6-((2-phenylethenyl)sulfonylcarbamoyl)-lH-indazole (0.17 g) was obtained as 
white crystals from 6-carboxy-l-(2,4-dichlorobenzyl)-3-methyl-lH-indazole (0.335 
g), N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and (E)-(2- 
phenylethenyl) sulfonamide (0.37 g). 

^-NMRpMSO-de,^ ppm) : 2.50(3H, s), 5.68(2H, s), 6.76(1H, d, 
J=8.4Hz),7.33(lH, dd, J=8.4 and 2.2Hz), 7.43-7.47(3H, m), 7.53(1H, d, J=15.4Hz), 
7.64(1H, d, J=8.5Hz), 7.67(1H, d, J=15.5Hz), 7.76-7.79(2H, m), 7.85(1H, d, 
J=8.4Hz), 8.34(1H, s), 12.35(1H, brs) 
IR(Nujol) : 1694 cm" 1 

217 



mp: 209.5-2 10.5°C 
Exam pi 42 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamoyl)- 
l-(2,4-dichlorobenzyl)-3-ethyl-2,4(lH,3H)-quinazolinedione (0.58 g) was obtained 
as white crystals from 7-carboxy-l-(2,4-dichloroben2yl)-3-ethyl-2,4(lH,3H)- 
quinazolinedione (0.79 g), N,N'-carbonyldiimidazole (0.44 g), DBU (0.41 g) and 1- 
n-butanesulfonamide (0.37 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.81(3H, t, J=7.4Hz), 1.18(3H, t, J=7.2Hz), 1.3 2- 
1.40(2H, m), 1.61(2H, quint., J=8.0Hz), 3.46(2H, t, J=7.1Hz), 4.01(2H, quartet, 
J=7.2Hz), 5.39(2H, s), 7.11(1H, d, J=8.5Hz), 7.29(1H, d, J=8.4Hz), 7.51(1H, s), 
7.74(1H, d, J=2.0Hz), 7.77(1H, d, J=8.1Hz), 8.21(1H, d, J=8.7Hz), 8.23(1H, s), 
12.3(1H, brs) 

IR(Nujol) : 17 12, 1693, 1658cm' 1 
Mass(FD):m/e511(M) 
mp: 212-214°C 
Example 43 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamoyl)- 
3-(2,4-dichlorobenzyl)-l-memyl-2,4(lH,3H)-quinazolinedione (0.65 g) was 
obtained as white crystals from 7-carboxy-3-(2,4-dichlorobenzyl)-l-methyl- 
2,4(lH,3H)-quinazolinedione (0.57 g), N,N'-carbonyldiimidazole (0.36 g), DBU 
(0.34 ml) and 1-n-butanesulfonamide (0.31 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.88(3H, t, J=7.4Hz), 1.39-1.46(2H, m), 1.70(2H, 
quint., J=7.7Hz), 3.56(2H, t, J=7.9Hz), 3.60(3H, s), 5.14(2H, s), 7.18(1H, d, 
J=8.4Hz), 7.30(1H, dd, J=8.4 and 2.1Hz), 7.65(1H, d, J=2.1Hz), 7.80 (1H, d, 
J=8.2Hz), 7.98(1H, s), 8.16(1H, d, J=8.2Hz), 12.5(1H, brs) 
IR(Nujol) : 1712, 1693, 1658cm" 1 
Mass(FD) : m/e 497(M) 
mp:212-214°C 
Example 44 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamoyl)- 
3-(2,4-dichlorobenzyl)-4(3H)-quinazolinone (0.38 g) was obtained as white crystals 
from 7-carboxy-3-(2,4-dichloroben2yl)-4(3H)-quinazolinone (0.35 g), N,N*- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-n-butanesulfonamide (0.27 g). 
1 H-NMR(DMSO-d 6 , 6 ppm) : 0.87(3H, t, J=7.6Hz), 1.38-1.46(2H, m), 1.66-1.73(2H, 
m), 3.54(2H, t, J=7.8Hz), 5.25(2H, s), 7.2 1(1H, d, J=8.4Hz), 7.38(1H, dd, J=8.4 and 
2.1Hz), 7.69 (1H, d, J=2. 1Hz), 7.99(1H, dd, J=8.3 and 1.7Hz), 8.23(1H, d, J=8.3Hz), 
8.25(1H, d, J=1.7Hz), 8.58(1H, s), 12.40(1H, brs) 

IR(Nujol) : 1694cm" 1 
Mass(FD) : m/e 468 (M+l) 
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mp : 245-247°C 
Exam pi 45 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamoyl)- 

2- (2,4-dichloroben2yl)-3-methyl-4(3H)-quinazolinone (0.09 g) was obtained as 
white crystals from 7-carboxy-2-(2,4-dichlorobenzyl)-3-methyl-4(3H)- 
quinazolinone (0.19 g), N,N'-carbonyldiimidazole (0.21 g), DBU (0.20 ml) and 1-n- 
butanesulfonamide (0.20 g). 

1 H-NMR(CDC1 3 , 6 ppm) : 0.96(3H, t, J=7.4Hz), 1.48-1.53(2H, m), 1.84- 1.9 1(2H, m), 
3.58-3.62(5H, m), 4.29(2H, s), 7.14(1H, d, J=8.3Hz), 7.23-7.26(lH, m), 7.50 (1H, d, 
J=2.1Hz), 7.89(1H, d, J=8.3Hz), 7.97(1H, s), 8.36(1H, brs), 8.39(1H, d, J=8.3Hz) 
IR(Nujol) : 1690, 1661cm" 1 
Mass(FD) : m/e 482 (M+l) 
mp : 244-246°C 
Example 46 

In the same manner as in Example 1, except that pH was adjusted to 1 with 
3N hydrochloric acid in a post-treatment step, 6-(l-n-butanesulfonylcarbamoyl)- 

3- (2,4-dichlorobenzyl)-3,4-dihydro-2-methylquinazoline hydrochloride (0.16 g) 
was obtained as pale-yellow crystals from 6-carboxy-3-(2,4-dichlorobenzyl)-3,4- 
dihydro-2-methylquinazoline hydrochloride (0.27 g), N,N'-carbonyldiimidazole 
(0.34 g), DBU (0.31 ml) and 1-n-butanesulfonamide (0.29 g). 
^-NMRpMSO-dg,^ ppm) : 0.82 (3H, t, J=7.4Hz), 1.27-1.33(2H, m), 1.48- 
1.56(2H, m), 2.43(3H, s), 3.04(2H, t, J=7.7Hz), 4.72(2H, s), 4.86(2H, s), 7.01(1H, d, 
J=8.3Hz), 7.49(1H, dd, J=8.4 and 2.1Hz), 7.59 (1H, d, J=8.4Hz), 7.66(1H, s), 
7.75(1H, d, J=2.1Hz), 7.85(1H, d, J=8.4Hz), 12.0(1H, brs) 

IR(Nujol) : 1642cm" 1 
Mass(FD) : m/e 467 (M) 
mp : 258°C (decomposition) 
Example 47-1 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-2-methyl-7- 
(l-n-pentanesulfonylcarbamoyl)-4(lH)-quinazolinone (0.47 g) was obtained as 
white crystals from 7-carboxy- l-(2,4-dichlorobenzyl)-2-methyl-4(lH)- 
quinazolinone (0.36 g), N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and 1-n- 
pentanesulfonamide (0.30 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.80(3H, t, J=7.3Hz), 1. 18-1.26(2H, m), 1.29-1.35(2H, 
m), 1.60-1.67(2H, m), 2.67(3H, s), 3.48(2H, t, J=8.3Hz), 5.70(2H, s), 7.14(1H, d, 
J=8.6Hz), 7.33-7.36(lH, m), 7.83-7.86(2H, m), 8.07(1H, d, J=8.4Hz), 8.33(1H, d, 
J=8.3Hz) 

IR(Nujol) : 1738, 1694cm' 1 
Mass(FD) : m/e 496(M+1) 
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mp : 168-170°C 
Exampl 47-2 

In the same manner as in Example 1, 7-(benzenesulfonylcarbamqyl)- 1- 
(2,4-dichlorobenzyl)-2-methyl-4(lH)-quinazolinone (0.50 g) was obtained as white 
crystals from 7-carboxy- l-(2,4-dichlorobenzyl)-2-memyl-4(lH)-quinazolinone 
(0.36 g), N,N'-carbonyldiimidazole (0.32 g), DBU (0.30 ml) and benzenesulfonamide 
(0.31 g). 

1 H-NMR(CDC1 3 , 6 ppm) : 2.66(3H, s), 5.68(2H, s), 7.11(1H, d, J=8.5Hz), 7.31(1H, 
dd, J=8.4 and 2.1Hz), 7.61(2H, t, J=7.9Hz), 7.71(1H, t, J=7.5Hz), 7.80(1H, s), 
7.84(1H, d, J=2.1Hz), 7.94(2H, d, J=7.9Hz), 8.03(1H, d, J=8.2Hz), 8.29(1H, d, 
J=8.3Hz) 

IR(Nujol) : 1735, 1698cm" 1 
Mass(FD) : m/e 502(M+1) 
mp:214-216°C 
Example 48 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-l,4-dihydro- 
2-methyl-7-(l-n-pentanesulfonylcarbamoyl)quinazoline hydrochloride (0.075 g) 
was obtained as white crystals from 7-carboxy- 1 -(2, 4-dichlorobenzyl)- 1,4- 
dihydro-2-methylquinazoline 1 /2 sulfate (0. 100 g), N,N'-carbonyldiimidazole 
(0.122 g), DBU (0.11 ml) and benzenesulfonamide (0.113 g). 

x H-NMR(DMSO-d 6 , <5 ppm) : 0.79(3H, t, J=7.3Hz), 1.18-1.34(4H, m), 1.55-1.65(2H, 
m), 2.43(3H, s), 3.40-3.50(2H, m), 4.86(2H, s), 5.30(2H, s), 7.27(1H, s), 7.37 (1H, s), 
7.38(1H, d, J=2.0Hz), 7.41(1H, d, J=8.2Hz), 7.79(1H, d, J=1.9Hz), 7.81(1H, d, 
J=7.9Hz), 11.4(1H, brs), 12.1(1H, brs) 
IR(Nujol) : 1685cm" 1 
Mass(FD) : m/e 482(M+1) 
mp: 184-186°C 
Example 49 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamoyl)- 
l-(2,4-dichlorobenzyl)-3-methyl-2(lH)-quinoxalinone (0.17 g) was obtained from 
7-carboxy- l-(2,4-dichlorobenzyl)-3-methyl-2(lH)-quinoxalinone (0.28 g), N,N*- 
carbonyldiimidazole (0.23 g), DBU (0.21 ml) and 1-n-butanesulfonamide (0.19 g). 
1 H-NMR(DMSO-d 6 , 6 ppm) : 0.81(3H, t, J=7.4Hz), 1.3 2-1.40(2H, m), 1.62(2H, 
quint., J=7.5Hz), 2.51(3H, s), 3.47(2H, t, J=7.5Hz), 5.48(2H, s), 6.88(1H, d, 
J=8.6Hz), 7.25(1H, dd, J=8.5 and 2.3Hz), 7.69 (1H, s), 7.75(1H, d, J=2.3Hz), 
7.86(1H, d, J=8.4Hz), 7.90(1H, d, J=8.3Hz), 12.2(1H, brs) 
IR(Nujol) : 1708, 1692cm" 1 
Mass(FD) : m/e 481 (M) 
mp : 223-225°C 
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Exam pi 50 

In the same manner as in Example 1, 7-(l-n-butanesulfonyl-carbamoyl)- 
l-(2,4-dicWorobenzyl)-4-memyl-2,3-(lH,4H)-quinoxalinedione (0.32 g) was 
obtained from 7-carboxy-l-(2,4-dichlorobenzyl)-4-methyl-2,3-(lH,4H)- 
quinoxalinedione (0.28 g), N,N'-carbonyldiimidazole (0.22 g), DBU (0.20 ml) and 
1-n-butanesulfonamide (0.18 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.80(3H, t, J=7.3Hz), 1.30-1.38(2H, m), 1.60(2H, 
quint, J=7.7Hz), 3.46(2H, t, J=7.2Hz), 3.59(3H, s), 5.37(2H, s), 7.17(1H, d, 
J=8.5Hz), 7.28(1H, dd, J=8.5 and 2.2Hz), 7.45 (1H, d, J=1.8Hz), 7.58(1H, d, 
J=8.8Hz), 7.75(1H, d, J=2.1Hz), 7.86(1H, dd, J=7.2 and 1.8Hz), 12.1(1H, brs) 

IR(Nujol) : 1682cm* 1 
Mass(FD) : m/e 497 (M) 
mp : 243-246°C 
Example 51 

In the same manner as in Example 1, 4-(2,4-dichlorobenzyl)-5-ethyl-3-(l- 
n-pen1^esulfonylcarbamoyl)imidazo[l,2-b]pyrazole (0.140 g) was obtained from 
3-carboxy-4-(2,4-dlcmorobenzyl)-5-emylimidazo[l,2-b]pyrazole (0.546 g), N,N'- 
carbonyldiimidazole (0.524 g), 1-n-pentanesulfonamide (0.488 g) and DBU (0.491 

g). 

l H-NMR(CD 3 OD, 6 ppm) : 0.77(3H, t, J=7.1Hz), 1.11-1.27(7H, m), 1.58(2H, m), 

2.45(2H, m), 3.26(2H, m), 5.78(2H, s), 6.43(1H, d, J=8.4Hz), 7.12(1H, dd, J=8.4 

and 2.1Hz), 7.36(1H, s), 7.43(1H, d, J=2.1Hz), 8.01 (1H, s) 

IR(Nujol) : 1661cm -1 

Mass(FD) : m/e 470(M) 

mp : 165-1 66.5°C 

Example 52 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-6- 
(l-n-pentenesulfonylcarbamoyl)imidazo[l,2-a]pyridine (0.07 g) was obtained from 
a crude purification product of 6-carboxy-3-(2,4-dichlorobenzyl)-2- 
methylimidazo[l,2-a]pyridine (0.40 g), N,N'-c^bonyldiimidazole (0.32 g), DBU 
(0.30 ml) and 1-n-pentanesulfonamide (0.31 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.8(3H, t, J=7.2Hz), 1.21-1.37(4H, m), 1.61- 1.68(2H, 
m), 2.26(3H, s), 3.33(2H, m), 4.44(2H, s), 6.86(1H, d, J=8.1Hz), 7.30(1H, dd, J=8.3 
and 2.2Hz), 7.62(1H, d, J=9.3Hz), 7.69(1H, d, J=2.1Hz), 7.77 (1H, brs), 8.84(1H, s) 
IR(Nujol) : 1659cm' 1 
mp : 264-267°C 
Exampl 53-1 

In the same manner as in Example 1, 6-(n-pentanesulfonylcarbamoyl)-4- 
(4-phenylphenyloxy)quinoline (91 mg) was obtained as a brown powder from 4- 
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(4-phenylphenyloxy)-6-quinolinecarbo3cylic acid (227 mg). 

1 H-NMR(DMSO-d 6 ) : 0.83 (3H, t, J= 7 Hz), 1.19-1.39 (4H, br), 1.57-1.70 (2H, br), 
3.20 (2H, br), 6.72 (1H, d, J= 4 Hz), 7.38-7.53 (5H, m), 7.73 (2H, d, J= 8 Hz), 7.85 
(2H, d, J= 8 Hz), 8.00 (1H, d, J= 8 Hz), 8.32 (1H, d, J= 8 Hz), 8.73 (1H, d, J= 4 Hz), 
8.98 (1H, s) 
Example 53-2 

In the same manner as in Example 1, 6-(n-pentanesulfonylcarbamoyl)-4- 
(4-phenylbenzyloxy)quinoline (814 mg) was obtained as a white powder from 4- 
(4-phenylbenzyloxy)-6-quinolinecarboxylic acid (600 mg). 

X H-NMR (DMSO-de) : 0.80 (3H, t, J= 7 Hz), 1.20-1.33 (4H, br), 1.52-1.64 (2H, br), 
3.03-3.09 (2H, m), 5.49 (2H, s), 7.15 (1H, d, J= 7 Hz), 7.38 (1H, m), 7.48 (2H, m), 
7.64-7.75 (6H, m), 7.87 (1H, d, J= 8 Hz), 8.26 (1H, d, J= 8 Hz), 8.70 (1H, d, J= 7 Hz), 
8.80 (1H, s) 
Example 54 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-ethyl-5- 
(((E)-pentene-l-sulfonyl)carbamoyl)benzo[b)furan (0.24 g) was obtained as white 
crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-ethylbenzo[b]furan (0.30 g), 
N,N'-carbonyldiimidazole (0.28 g), DBU (0.26 ml) and 1-pentene-l- sulfonamide 
(0.30 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.86(3H, t, J=7.4Hz), 1.18(3H, t, J=7.5Hz), 1.40- 
1.48(2H, m), 2.23(2H, quartet, J=7.0Hz), 2.77(2H, quartet, J=7.5Hz), 4.09(2H, s), 
6.76(1H, d, J= 15.2Hz), 6.83-6.90(lH, m), 7.13(1H, d, J=8.4Hz), 7.33 (1H, dd, 
J=8.4 and 2.2Hz), 7.62(1H, d, J=8.7Hz), 7.64(1H, d, J=2.1Hz), 7.81(1H, dd, J=8.8 
and 1.8Hz), 7.99(1H, d, J=1.6Hz), 12.05(1H, brs) 
IR(Nujol) : 1657cm- 1 
mp : 191-192°C 
Example 55-1 

In the same manner as in Example 1, l-(2,4-dichlorobenzyl)-3-ethyl-6-(l- 
n-pentanesulfonylcarbamoyl)-lH-indazole (0.47 g) was obtained from 6-carboxy- 
l-(2,4-dichlorobenzyl)-3-ethyl-lH-indazole (0.35 g), N,N'-carbonyldiimidazole (0.32 
g), DBU (0.30 ml) and 1-n-pentanesulfonamide (0.30 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.82(3H, t, J=7.2Hz), 1.23-1.40(7H, m), 1.65-1.73(2H, 
m), 2.95(2H, quartet, J=7.6Hz), 3.52(2H, t, J=7.8Hz), 5.70(2H, s), 6.71(1H, d, 
J=8.4Hz), 7.34(1H, dd, J=8.4 and 2.1Hz), 7.64(1H, dd, J=8.5 and 1.3Hz), 7.68(1H, 
d, J=2.1Hz), 7.91(1H, d, J=8.5Hz), 8.32(1H, s), 12.07(1H, brs) 

IR(Nujol) : 1690cm -1 
Exampl 55-2 

In the same manner as in Example l,.6-(benzenesulfonylcarbamoyl)-l- 
(2,4-dichlorobenzyl)-3-ethyl-lH-indazole (0.38 g) was obtained as pale-yellow 
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crystals from 6-carboxy-l-(2,4-dichlorobenzyl)-3-ethyl-lH-indazole (0.35 g), N,N'- 
carbonyldiimidazole (0.32 g), DBU (0.30 ml) and benzenesulfonamide (0.31 g). 
1 H-NMR(DMSO-d € , 6 ppm) : 1.27(3H, t, J=7.5Hz), 2.93(2H, quartet, J=7.6Hz), 
5.69(2H, s), 6.67(1H, d, J=8.4Hz), 7.33(1H, dd, J=8.4 and 2.2Hz), 7.55(1H, dd, 
J=8.5 and 1.3Hz), 7.64(2H, t, J=7.4Hz), 7.68(1H, d, J=2.1Hz), 7.72(1H, t, J=7.4Hz), 
7.87(1H, d, J=8.5Hz), 8.01(2H, d, J=7.8Hz), 8.28(1H, s), 12.55(1H, brs) 
IR(Nujol) : 1697cm" 1 
mp : 208-209°C 
Example 56 

In the same manner as in Example 1, 6-(benzenesulfonylcarbamoyl)-3- 
(2,4^chloroberizyl)-2-methylimidazo[l,2-a]pyridine (0.07 g) was obtained as a 
brown solid from a crude purification product of 6-carboxy-3-(2,4- 
di(^lorobenzyl)-2-methylimidazo[l,2-a]pyridine (0.20 g), N,N'-carbonyldiimidazole 
(0.32 g), DBU (0.30 ml) and benzenesulfonamide (0.3 1 g). 
mp: 308-3 10°C 

1 H-NMR(DMSO-d 6 , 6 ppm) : 2.33(3H, s), 4.51(2H, s), 7.05(1H, d, J=8.3Hz), 
7.30(1H, dd, J=8.4 and 2.1Hz), 7.56(2H, t, J=7.6Hz), 7.60-7.63 (1H, m), 7.71(1H, d, 
J=2.2Hz), 7.87(1H, d, J=8.4Hz), 7.94(2H, d, J=7.2Hz), 8.09-8. 14(1H, m), 8.98(1H, 
brs) 

IR(Nujol) : 1664cm* 1 
Mass(FD) : m/e 473(M) 
Example 57-1 

In the same manner as in Example 1, 3-((2,3-dichlorobenzyl)-2-methyl-5- 
(n-pentanesulfonyl(^bamoyl)-3H-imidazo[4,5-b]pyridine (32 mg) was obtained as 
white crystals from 3-(2,3-mcWorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5- 
carboxylic acid (45 mg). 

1 H-NMR(DMSO-d 6 ) : 0.79(3H, t, J=8Hz), 1.19-1.40(4H, m), 1.65-1.75(2H, m), 
2.51(3H, s), 3.52(2H, t, J=8Hz), 5.86(2H, s), 6.60(1H, d, J=8Hz), 7.27(1H, t, J=8Hz), 
7.62(1H, d, J=8Hz), 8.01(1H, d, J=8Hz), 8.22(1H, dd, J=8Hz) 
Mass(ESI) : 467(M-H)* 
Example 57-2 

In the same manner as in Example 1, 3-((3-chlorobenzo[b]tbiophene-2- 
yl)memyl)-2-memyl-5-n-pen1anesulfonylcarbamoyl-3H-mTidazo[4,5-b]pyridine (47 
mg) was obtained as pale-yellow crystals from 3-((3-chlorobenzo[b]thiophen-2- 
yl)memyl)-2-memyl-3H-irnidazo[4,5-b]pyridine-5-carboxylic acid (78 mg). 
1 H-NMR(DMSO-d«) : 0.79(3H, t, J=8Hz), 1.22-1.41(4H, m), 1.68-1.78(2H, m), 
2.63(3H, s), 3.57(2H, t, J=8Hz), 6.13(2H, s), 7.43-7.58(2H, m), 7.80(1H, d, J=8Hz), 
7.92(1H, d, J=8Hz), 8.03(1H, d, J=8Hz), 8.20(1H, dd, J=2.8Hz) 
Mass(ESI) : 489(M-H)- 
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Exam pi 58 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-(n-pentanesulfonylcarbamoyl)benzo[b]thiophene (125 mg) was obtained 
as white crystals from 3-(2-chloro-4-phenylbenzyl)-2-methylbenzo[b]thiophene-5- 
carboxylic acid (130 mg). 

1 H-NMR(DMSO-d 6 ) : 0.78(3H, t, J=7Hz), 1. 17-1.38(4H, m), 1.60-1.72(2H, m), 
2.47(3H, s), 3.49(2H, t, J=8Hz), 6.81(1H, d, J=8Hz), 7.32-7.48(4H, m), 7.65(2H, d, 
J=8Hz), 7.80-7.86(2H, m), 8.08(1H, d, J=8Hz), 8.23(1H, s) 
Mass(ESI) : 524(M-H)" 
Example 59 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
memyl-5-(((E)-l-pentene-l-sulfonyl)carbamoyl)-3H-imidazo[4,5-b]pyridine(47mg) 
was obtained as pale-yellow crystals from 3-(2-chloro-4-phenylbenzyl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylic acid (78 mg). 

1 H-NMR(DMSO-d 6 ) : 0.86(3H, t, J=7Hz), 1.40-1.49(2H, m), 2.20-2.28(2H, m), 
2.52(3H, s), 5.87(2H, s), 6.72-6.80(2H, m), 6.87-6.97(lH, m), 7.35-7 .48(3H, m), 
7.53(1H, d, J=8Hz), 7.67(1H, d, J=8Hz), 7.85(1H, s), 7.98(1H, dd, J=2.8Hz), 
8.19(lH,d, J=8Hz) 

Mass(ESI) : 507(M-H)' 
Example 60-1 

In the same manner as in Example 1, l-(2-chloro-4-phenylben2yl)-3- 
methyl-6-(l-pentanesulfonylcarbamoyl)-lH-indazole (0.16 g) was obtained as 
pale-yellow crystals from 6-carboxy- l-(2-chloro-4-phenylbenzyl)-3-methyl- 1H- 
indazole (0.28 g), N,N*-<^bonyldiimidazole (0.32 g), DBU (0.31 ml) and 1- 
pentanesulfonamide (0.30 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.81(3H, t, J=7.3Hz), 1.22-1.30(2H,m), 1.32-1.39(2H, 
m), 1.66-1.73(2H, m), 2.53(3H, s), 3.52(2H, t, J=7.7Hz), 5.75(2H, s), 6.84(1H, d, 
J=8.2Hz), 7.36-7.40(lH, m), 7.45(2H, t, J=7.6Hz), 7.54(1H, dd, J=8.0 and 1.9Hz), 
7.64-7.67(3H, m), 7.78(1H, d, J=1.9Hz), 7.88(1H, d, J=8.3Hz), 8.38(1H, s), 
12.09(1H, brs) 
IR(Nujol) : 1684 cm" 1 
mp : 172-173°C 
Example 60-2 

In the same manner as in Example 1, 6-(benzenesulfonylcarbamoyl)-l-(2- 
chloro-4-phenylbenzyl)-3-methyl-lH-indazole (0.17 g) was obtained as pale-yellow 
crystals from 6-carboxy- l-(2-chloro-4-phenylbenzyl)-3-methyl-lH-indazole (0.25 
g), N,N'-carbonyldiimidazole (0.30 g), DBU (0.30 ml) and benzenesulfonamide (0.29 

g). 

1 H-NMR(DMSO-d ,6 ppm) : 2.51(3H, s), 5.73(2H, s), 6.80(1H, d, J=8.1Hz),7.36- 
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7.40(1H, m), 7.45(2H, t, J=7.7Hz), 7.53(1H, dd, J=8.2 and 1.9Hz), 7.56(1H, dd, 
J=8.6 and 1.2Hz), 7.60-7.68(3H, m), 7.69-7.74(lH, m), 7.78(1H, d, J=1.8Hz), 
7.84(1H, d, J=8.9Hz), 7.99-8.02(2H, m), 8.34(1H, s), 12.57(1H, brs) 
IR(Nujol) : 1702 cm" 1 
mp:211-212°C 
Example 60-3 

In the same manner as in Example 1, (E)-l-(2-chloro-4-phenylbenzyl)-3- 
methyl-6-((2-phenylethenyl)sulfonylcarbamoyl)-lH-indazole (0.25 g) was obtained 
as pale-yellow crystals from 6-carboxy- l-(2-chloro-4-phenylbenzyl)-3-methyl- 1H- 
indazole (0.27 g), N,W-carbonyldiimidazole (0.32 g), DBU (0.31 ml) and (E)-(2- 
phenylethenyl) sulfonamide (0.37 g). 

^-NMRpMSO-dg.tf ppm) : 2.52(3H, s), 5.74(2H, s), 6.81(1H, d, J=8.2Hz),7.35- 
7.83(15H, m), 7.87(1H, d, J=9.0Hz), 8.39(1H, s), 12.35(1H, brs). 
IR(Nujol) : 1687 cm -1 
mp: 241-242°C 
Example 60-4 

In the same manner as in Example 1, l-(2-chloro-4-phenylbenzyl)-3- 
methyl-6-(((E)-l-pentene-l-sulfonyl)carbamoyl)-lH-indazole (0.10 g) was obtained 
as pale-yellow crystals from 6-carboxy- l-(2-chloro-4-phenylbenzyl)-3-methyl-lH- 
indazole (0.22 g), N,N*-carbonyldiimidazole (0.16 g), DBU (0.15 ml) and 1- 
pentene-1 -sulfonamide (0.15 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.86(3H, t, J=7.4Hz), 1.42-1.48(2H, m), 2.21-2.27(2H, 
m), 2.53(3H, s), 5.74(2H, s), 6.77-6.83(2H, m), 6.87-6.92(lH, m), 7.38(1H, t, 
J=7.3Hz), 7.45(2H, t, J=7.6Hz), 7.54(1H, dd, J=7.8 and 2.1Hz), 7.61-7.67(3H, m), 
7.79(1H, d, J=1.8Hz), 7.87(1H, d, J=8.5Hz), 8.35(1H, s), 12.20(1H, brs) 
IR(Nujol) : 1682 cm" 1 
mp:201-202°C 
Example 60-5 

In the same manner as in Example 1, l-(2-chloro-4-phenylbenzyl)-3- 
memyl-6-((4-vinylbenzene)sulfonylcarbamoyl)-lH-indazole (0.10 g) was obtained 
as a pale-yellow powder from 6-carboxy- l-(2-chloro-4-phenylbenzyl)-3-methyl- 
lH-indazole (0.25 g), N,N'-carbonyldiimidazole (0.18 g), DBU (0.18 ml) and (4- 
vinylbenzene)sulfonamide (0.22 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 2.51(3H, s), 5.46(1H, d, J=11.0Hz), 5.74(2H, s), 
6.02(1H, d, J= 17.7Hz), 6.75-6.84(2H, m), 7.34-7.85(1 1H, m), 7.97(2H, d, J=8.5Hz), 
8.33(1H, s), 12.5 1(1H, brs) 

IR(Nujol) : 1694 cm" 1 
Exampl 60-6 

In the same manner as in Example 1, l-(2-chloro-4-phenylbenzyl)-3- 
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melhyl-6-((4-metiiylbenzene)sulfonylcarbamoyl)-lH-indazole (0.10 g) was 
obtained as white crystals from 6-carboxy-l-(2-cMoro-4-phenylbeiizyl)-3-methyl- 
lH-indazole (0.25 g), N,N'-carbonyldiimidazole (0.18 g), DBU (0.18 ml) and (4- 
methylbenzene) sulfonamide (0.20 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 2.36(3H, s), 2.50(3H, s), 5.72(2H, s), 6.02(1H, d, 
J= 17.7Hz), 6.79(1H, d, J=8.1Hz), 7.37-7.48(5H, m), 7.52(1H, d, J=8.1Hz), 7.58(1H, 
d, J=7.8Hz), 7.80(1H, d, J=8.4Hz), 7.86(2H, d, J=8.2Hz), 8.27(1H, s), 12.50(1H, 
brs) 

IR(Nujol) : 1706 cm" 1 
mp:188-190°C 
Example 61-1 

In the same manner as in Example 1, l-(4-bromo-2-chlorobenzyl)-3- 
methyl-6-(l-pentanesulfonylcarbamoyl)-lH-indazole (0.25 g) was obtained as 
pale-yellow amorphous from l-(4-bromo-2-chlorobenzyl)-6-carboxy-3-methyl-lH- 
indazole (0.25 g), N,N'-carbonyldiimidazole (0.21 g), DBU (0.20 ml) and 1- 
pentanesulfonamide (0.20 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.82(3H, t, J=7.2Hz), 1.24-1.40(4H, m), 1.67-1,73(2H, 
m), 2.51(3H, s), 3.52(2H, t, J=7.7Hz), 5.67(2H, s), 6.71(1H, d, J=8.3Hz), 7.46(1H, 
dd, J=8.3 and 1.9Hz), 7.64(1H, d, J=8.4Hz), 7.79(1H, d, J=2.0Hz), 7.87(1H, d, 
J=8.4Hz), 8.34(1H, s), 12.06(1H, brs) 
IR(Nujol) : 1694 cm" 1 
Example 61-2 

In the same manner as in Example 1, 6-(benzenesulfonylcarbamoyl)-l-(4- 
bromo-2-chlorobenzyl)-3-methyl-lH-indazole (0.19 g) was obtained as white 
crystals from 1 -(4-bromo-2 -chlorobenzyl) -6-carboxy-3-methyl- 1 H-indazole (0.25 
g), N,N'-carbonyldiimidazole (0.21 g), DBU (0.20 ml) and benzenesulfonamide (0.21 
g)- 

^-NMRfDMSO-de, 6 ppm) : 2.50(3H, s), 5.66(2H, s), 6.67(1H, d, J=8.3Hz), 

7.46(1H, dd, J=8.3 and 1.9Hz), 7.56(1H, d, J=8.4Hz), 7.64(2H, brt, J=6.6Hz), 

7.71(1H, brd, J=7.1Hz), 7.78(1H, d, J=7.1Hz), 7.80-7.84(lH, m), 8.01(2H, d, 

J=7.5Hz), 8.29(1H, s), 12.58(1H, brs) 

IR(Nujol) : 1702 cm" 1 

mp:213-215°C 

Example 61-3 

In the same manner as in Example 1, (E)-l-(4-bromo-2-chlorobenzyl)-3- 
methyl-6-((2-phenylethenyl)sulfonylcarbamoyl)-lH-indazole (0.18 g) was obtained 
as white crystals from l-(4-bromo-2-chlorobenzyl)-6-carboxy-3-methyl-lH- 
indazole (0.25 g), N,N'-carbonyldiimidazole (0.21 g), DBU (0.20 ml) and (E)-(2- 
phenylethenyl) sulfonamide (0.24 g). 
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1 H-NMR(DMSO-d 6 , 6 ppm) : 2.50(3H, s), 5.66(2H, s), 6.68(1H, d, J=8.4Hz),7.43- 
7.48(4H, m), 7.53(1H, d, J=15.6Hz), 7.63(1H, dd, J=8.5 and'l.3Hz), 7.67(1H, d, 
J=15.5Hz), 7.77(1H, d, J=1.9Hz), 7.78(2H, d, J=2.0Hz), 7.85(1H, d, J=8.5Hz), 
8.34(1H, s), 12.35(1H, brs) 
IR(Nujol) : 1691 cm- 1 
mp: 21 1.5-212. 5°C 
Example 62-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
(((E)-l-pentene-l-sulfonyl)carbamoyl)benzo[b]furan (0.095 g) was obtained as 
white crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-methylbenzo[b]furan (0.27 
g), N,N'-carbonyldiimidazole (0.26 g), DBU (0.26 ml) and 1-pentene-l- sulfonamide 
(0.26 g), 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.86(3H, t, J=7.4Hz), 1.39-1.48(2H, m), 2.23(2H, 
quartet, J=7.3Hz), 2.41(3H, s), 4.08(2H, s), 6.76(1H, d, J=15.1Hz), 6.83-6.90(lH, 
m), 7.17(1H, d, J=8.4Hz), 7.33(1H, dd, J=8.3 and 2.2Hz), 7.60(1H, d, J=8.6Hz), 
7.64(1H, d, J=2.7Hz), 7.80(1H, dd, J=8.6 and 1.8Hz), 7.96(1H, d, J=1.7Hz), 
12.07(1H, brs) 
IR(Nujol) : 1659 cm" 1 
mp : 158-159°C 
Example 62-2 

In the same manner as in Example 1, (E)-3-(2,4-dichlorobenzyl)-2-methyl- 
5-((2-phenylethenyl)sulfonylcarbamoyl)benzo[b]furan (0.14 g) was obtained as 
pale-yellow crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-methylbenzo[b]furan 
(0.27 g), N^-carbonyldiimidazole (0.26 g), DBU (0.26 ml) and (E)-(2- 
phenylethenyl) sulfonamide (0.31 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 2.39(3H, s), 4.07(2H, s), 7.15(1H, d, 
J=8.4Hz),7.31(lH, dd, J=8.4 and 2.1Hz), 7.40-7.57(6H, m), 7.62(1H, d, J=2.2Hz), 
7.69-7.72(2H, m), 7.83(1H, dd, J=8.6 and 1.8Hz), 7.97(1H, d, J=1.7Hz) 
IR(Nujol) : 1685 cm" 1 
mp : 184-185°C 
Example 62-3 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
((4-vinylbenzene)sulfonylcarbamoyl)benzo[b]furan (0.23 g) was obtained as a pale- 
yellow powder from 5-carboxy-3-(2,4-dichlorobenzyl)-2-methylbenzo-[b]furan 
(0.27 g), N,W-carbonyldiimidazole (0.26 g), DBU (0.26 ml) and 4- 
vinylbenzenesulfonamide (0.31 g). 

^H-NMRfDMSO-de, 6 ppm) : 2.39(3H, s), 4.07(2H, s), 5.46(1H, d, J=ll.lHz), 
6.01(1H, d, J=17.6Hz), 6.82(1H, dd, J=17.7 and 11.1Hz), 7.16(1H, d, J=8.4Hz), 
7.32(1H, dd, J=8.3 and 2.2Hz), 7.57(1H, d, J=8.7Hz), 7.62(1H, d, J=2.1Hz), 
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7.70(2H, d, J=8.4Hz), 7.75(1H, dd, J=8.6 and 1.8Hz), 7.91-7.94(3H, m), 12.40(1H, 
brs) 

IR(Nujol) : 1684 cm" 1 
mp:210-211°C 
Example 63-1 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-(l-pentanesulfonylcarbamoyl)benzo[b]furan (0.20 g) was obtained as 
white crystals from 5-carboxy-3-(2-chloro-4-phenylben2yl)-2-methylbenzo[b]furan 
(0.25 g), N,N*-carbonyldiimidazole (0.23 g), DBU (0.22 ml) and 1-pentane- 
sulfonamide (0.22 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.77(3H, t, J=7.3Hz), 1.19-1.35(4H, m), 1.61-1.67(2H, 
m), 2.45(3H, s), 3.45-3.55(2H, m), 4.14(2H, s), 7.25(1H, d, J=8.1Hz), 7.36(1H, t, 
J=7.3Hz), 7.44(2H, t, J=7.6Hz), 7.54(1H, dd, J=8.0 and 1.8Hz), 7.61(1H, d, 
J=8.7Hz), 7.65(2H, d, J=7.3Hz), 7.76(1H, d, J=1.8Hz), 7.83(1H, dd, J=8.7 and 
1.8Hz), 8.05(1H, s), 12.01(1H, brs) 
IR(Nujol) : 1685 cm" 1 
mp : 150-151°C 
Example 63-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-phenylben2yl)-2-methylbenzo[b]furan (0. 18 g) was obtained as white 
ciystals from 5-carboxy-3-(2-chloro-4-phenylbenzyl)-2-methylbenzo-[b]furan (0.25 
g), N,N'-carbonyldiimidazole (0.23 g), DBU (0.22 ml) and benzenesulfonamide (0.23 

g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 2.43(3H, s), 4.12(2H, s), 7.22(1H, d, J=8.1Hz), 
7.37(1H, t, J=7.4Hz), 7.45(2H, t, J=7.6Hz), 7.53(1H, d, J=8. 1Hz), 7.57-7.62(3H, m), 
7.63-7.69(3H, m), 7.74-7.77(2H, m), 7.95-8.00(3H, m), 12.45(1H, brs) 
IR(Nujol) : 1703 cm" 1 
mp : 185-186°C 
Example 63-3 

In the same manner as in Example 1, (E)-3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-((2-phenylethenyl)sulfonylcarbamoyl)benzo[b]furan (0.28 g) was 
obtained as white crystals from 5-carboxy-3-(2-chloro-4-phenylbenzyl)-2- 
methylbenzo[b]furan (0.25 g), N^-carbonyldiimidazole (0.23 g), DBU (0.22 ml) 
and (E)-(2-phenylethenyl)sulfonamide (0.27 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 2.43(3H, s), 4.12(2H, s), 7.20(1H, d, J=7.8Hz), 7.34- 
7.58(10H, m), 7.64(2H, d, J=7.4Hz), 7.69(2H, brs), 7.75(1H, s), 8.04(1H, s) 

IR(Nujol) : 1698 cm" 1 
mp:218-219°C 
Exam pi 63-4 
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In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
me1±iyl-5-(4-vinylbenzenesulfonylcarbamoyl)benzo[b]furan (0.28 g) was obtained 
as a white powder from 5-carboxy-3-(2-chloro-4-phenylbenzyl)-2- 
methylbenzo[b]furan (0.25 g), N,N'-carbonyldiimidazole (0.23 g), DBU (0.22 ml) 
and 4-vinylbenzenesulfonamide (0.27 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 2.43(3H, s), 4.12(2H, s), 5.44(1H, d, J=11.0Hz), 
5.99(1H, d, J=17.7Hz), 6.78(1H, dd, J=17.7 and 11.0Hz), 7.22(1H, d, J=8.2Hz), 
7.37(1H, t, J=7.2Hz), 7.44(2H, t, J=7.7Hz), 7.54(1H, dd, J=8. 1 and 1.8Hz), 7.59(1H, 
d, J=8.7Hz), 7.64-7.69(4H, m), 7.74-7.77(2H, m), 7.93(2H, d, J=8.4Hz), 8.00(1H, d, 
J=1.7Hz), 12.46(1H, brs) 

IR(Nujol) : 1706 cm" 1 
mp : 176-178°C 
Example 63-5 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-(((E)-l-pentene-l-sulfonyl)carbamoyl)benzo[b]furan (0.28 g) was 
obtained as a white powder from 5-carboxy-3-(2-chloro-4-phenylbenzyl)-2- 
methylbenzo[b]furan (0.22 g), N,N'-carbonyldiimidazole (0.16 g), DBU (0.15 ml) 
and i-pentene-l-sulfonamide (0.27 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 0.84(3H, t, J=7.4Hz), 1.37-1.45(2H, m), 2.18-2.24(2H, 
m), 2.45(3H, s), 4.14(2H, s), 6.75(1H, d, J=15.2Hz), 6.82-6.89(lH, m), 7.23(1H, d, 
J=8.0Hz), 7.37(1H, t, J=7.4Hz), 7.44(2H, t, J=7.6Hz), 7.77(1H, d, J=1.9Hz), 
7.81(1H, d, J=8.6Hz), 8.04(1H, s), 12.07(1H, brs) 
IR(Nujol) : 1688 cm' 1 
mp: 166-167°C 
Example 64-1 

In the same manner as in Example 1, 3 - (4-bromo-2 -chlorobenzyl) -2 - 
methyl-5-(l-pentanesulfonylcarbamoyl)benzo[b]furan (0.07 g) was obtained as 
white crystals from 3-(4-bromo-2-chlorobenzyl)-5-carboxy-2-methylbenzo- 
[b]furan (0.21 g), N,N*-carbonyldiimidazole (0.19 g), DBU (0.18 ml) and 1- 
pentanesulfonamide (0.18 g). 

1 H-NMR(DMSO-d«, <5 ppm) : 0.81(3H, t, J=7.3Hz), 1.23-1.29(2H, m), 1.31-1.38(2H, 
m), 1.63-1.70(2H, m), 2.42(3H, s), 3.49(2H, t, J=7.8Hz), 4.07(2H, s), 7.12(1H, d, 
J=8.4Hz), 7.45(1H, dd, J=8.3 and 2.1Hz), 7.61(1H, d, J=8.6Hz), 7.75(1H, d, 
J=2.1Hz), 7.82(1H, dd, J=8.6 and 1.9Hz), 7.99(1H, d, J=1.7Hz), 11.95(1H, brs) 

IR(Nujol) : 1688 cm" 1 
mp : 133-134.5°C 
Exampl 64-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
bromo-2-chlorobenzyl)-2-methylbenzo[b]furan (0.2 1 g) was obtained as white 
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crystals from 3-(4-bromo-2-chlorobenzyl)-5-carboxy-2-methylbenzo-[b]furan (0.2 1 
g), N,N*-carbonyldiimidazole (0. 19 g), DBU (0. 18 ml) and benzenesulfonamide (0. 18 

g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 2.39(3H, s), 4.05(2H, s), 7.09(1H, d, J=8.3Hz), 
7.45(1H, dd, J=8.3 and 2.0Hz), 7.58(1H, d, J=8.7Hz), 7.62(2H, t, J=7.7Hz), 7.68- 
7.72(1H, m), 7.74(1H, d, J=2. 1Hz), 7.75(1H, dd, J=8.7 and 1.8Hz), 7.93(1H, d, 
J=1.7Hz), 7.96-7.99(2H, m), 12.45(1H, brs) 

IR(Nujol) : 1703 cm -1 
mp : 176-177°C 
Example 64-3 

In the same manner as in Example 1, (E)-3-(4-bromo-2-chlorobenzyl)-2- 
methyl-5-((2-phenylethenyl)sulfonylcarbamoyl)benzo[b]furan (0.13 g) was 
obtained as white crystals from 3-(4-bromo-2-chlorobenzyl)-5-carboxy-2- 
methylbenzo[b]furan (0.21 g), N.N'-carbonyldiimidazole (0.19 g), DBU (0.18 ml) 
and (E)-(2-phenylethenyl)sulfonamide (0.21 g). 

1 H-NMR(DMSO-d 6 , 6 ppm) : 2.40(3H, s), 4.05(2H, s), 7.09(1H, d, J=8.3Hz), 7.42- 
7.47(5H, m), 7.49(1H, d, J=15.4Hz), 7.59(1H, d, J=8.7Hz), 7.64(1H, d, J=15.5Hz), 
7.73(1H, d, J=2. 1Hz), 7.74-7.77(lH, m), 7.82(1H, dd, J=8.7 and 1.9Hz), 7.99(1H, d, 
J=1.8Hz), 12.20(1H, brs) ; 
IR(Nujol) : 1687 cm" 1 
mp:214-215°C 
Example 65-1 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
[(4-memylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (84 mg) was 
obtained as colorless crystals from 3-(2,4-dichlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and (4-methylbenzene)- 
sulfonamide (76 mg). 

1 H-NMR(CDC1 3 ) : 2.42(3H, s), 2.62(3H, s), 5.55(2H, s), 6.70(1H, d, J=8Hz), 7.21(1H, 
dd, J=8 and 1Hz), 7.35(2H, d, J=8Hz), 7.52(1H, d, J=lHz), 8.01-8.12(3H, m) 
Mass(ESI) : m/z 487 (M- 1) 
mp:127-128°C 
Example 65-2 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
[(4-vinylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (96 mg) was 
obtained as colorless crystals from 3-(2,4-dichlorobenzyl)-2-methyl-3H- 
irrudazol4,5-b]pyridine-5-carboxylic acid (100 mg) and (4-vinylbenzene)- 
sulfonamide (82 mg). 

l H-NMR(CDCl 3 ) : 2.60(3H, s), 5.42(1H, d, J=10Hz), 5.54(2H, s), 5.89(1H, d, 
J=16Hz), 6.65-6.80(2H, m), 7.21(1H, dd, J=8 and 1Hz), 7.50-7.59(3H, m), 8.04- 
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8.14(4H,m) 

Mass(ESI) : m/z 499 (M- 1) 
mp: 194-195°C 
Example 65-3 

In the same manner as in Example 1, (E)-3-(2,4-dichlorobenzyl)-2-methyl- 
5-[(2-phenylethenyl)sulfonylcarbam (96 mg) was 

obtained as colorless crystals from 3-(2,4-dichlorobenzyl)-2-methyl-3H- 
imidazo [4 , 5-b] pyridine- 5 -carboxy lie acid (100 mg) and (E)-(2-phenylethene)- 
sulfonamide (82 mg). 

^-NMRfCDCy : 2.61(3H, s), 5.56(2H, s), 6.62(1H, d, J=8Hz), 7.10-7.21(2H, m), 
7.37-7.46(2H, m), 7.50-7.58(2H, m), 7.82(1H, d, J=15Hz), 8.11(1H, d, J=8Hz), 
8.19(1H, d, J=8Hz), 10.0(1H, s) 
Mass(ESI) : m/z 499 (M-l) 
mp: 192-194°C 
Example 65-4 

In the same manner as in Example 1, 5-((5-chlorothiophene-2- 
yl)sulfonylcarbamoyl)-3-(2,4-dictt^ 

(150 mg) was obtained as a white powder from 3-(2,4-dichlorobenzyl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylic acid (165 mg) and 5-chlorothiophene-2- 
sulfonamide (140 mg). 

1 H-NMR(CDC1 3 ) : 2.61(3H, s), 5.55(2H, s), 6.68(1H, d, J=8Hz), 6.95(1H, d, J=4Hz), 
7.20(1H, dd, J=8 and 2Hz), 7.52(1H, d, J=2Hz), 7.76(1H, d, J=4Hz), 8.1 1(1H, d, 
J=8Hz), 8.15(1H, d, J=8Hz), 10.05(1H, brs) 
Mass(ESI) : m/e 513 (M-H)" 
mp : 206-207°C 
Example 65-5 

In the same manner as in Example 1, 5-((5-brornothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2,^^ 

(152 mg) was obtained as a white powder from 3-(2,4-dichlorobenzyl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylic acid (166 mg) and 5-bromothiophene-2- 
sulfonamide (176 mg). 

1 H-NMR(CDC1 3 ) : 2.64(3H, s), 5.56(2H, s), 6.68(1H, d, J=8Hz), 7.10(1H, d, J=4Hz), 
7.22(1H, d, J=8Hz), 7.53(1H, s), 7.74(1H, d, J=4Hz), 8. 1 1(1H, d, J=8Hz), 8.16(1H, d, 
J=8Hz), 10.05(lH,brs) 
Mass(ESI) : m/e 557, 559 (M-H)" 
mp: 168-169°C 
Exam pi 66-1 

In the same manner as in Example 1, (E)-3-(4-bromo-2-chlorobenzyl)-2- 
mefoyl-5-[(2-phenylet±ienyl)sulfonyl^ (77 mg) 
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was obtained as colorless crystals from 3-(4-bromo-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and (E)-(2- 
phenylethene)sulfonamide (72 mg). 

x H-NMR(CDCl3) : 2.61(3H, s), 5.56(2H, s), 6.62(1H, d, J=8Hz), 7.15(1H, d, J=15Hz), 
7.33(1H, dd, J=8 and 1Hz), 7.38-7.46(3H, m), 7.50-7.58(2H, m), 7.68(1H, brs), 
7.81(1H, d, J=15Hz), 8.11(1H, d, J=8Hz), 8.19(1H, d, J=8Hz), 10.0(1H, brs) 
Mass(ESI) : m/z 545 (M-l) 
mp : 204-205°C 
Example 66-2 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-2- 
methyl-5-[(4-vinylbenzene)sulfo^ (96 mg) 

was obtained as colorless crystals from 3-(4-bromo-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and (4-vinylbenzene)- 
sulfonamide (72 mg). 

1 H-NMR(CDC1 3 ) : 2.61(3H, s), 5.44(1 H, d, J=10Hz), 5.52(2H, s), 5.89(1 H, d, 
J=16Hz), 6.61(1H, d, J=8Hz), 6.75(1H, dd, J=16 and 10Hz), 7.38(1H, d, J=8Hz), 
7.54(2H, d, J=8Hz), 7.69(1H, brs), 8.03-8. 15(4H, m) 
Mass(ESI) : m/z 545 (M-l) 
mp: 208-2 10°C 
Example 67-1 

In the same manner as in Example 1, 3 - (2 - chloro-4-phenylbenzyl) -2 - 
methyl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyri (70 mg) 
was obtained as colorless crystals from 3-(2-chloro-4-phenylbenzyl)-2-methyl-3H- 
imidazo [4 , 5-b] pyridine- 5 -carboxy lie acid (100 mg) and (4- 
vinylbenzene) sulfonamide (73 mg). 

1 H-NMR(CDC1 3 ) : 2.67(3H, s), 5.42(1H, d, J=10Hz), 5.61(2H, s), 5.85(1H, d, 
J=16Hz), 6.70(1H, dd, J=16 and 10Hz), 6.89(1H, d, J=8Hz), 7.38-7.52(6H, m), 
7.59(2H, d, J=8Hz), 7.73(1H, brs), 8.01-8. 12(4H, m) 
Mass(ESI) : m/z 541 (M-l) 
mp: 178-179°C 
Example 67-2 

In the same manner as in Example 1, (E)-3-(2-chloro-4-phenylbenzyl)-2- 
metliyl-5-[(2-phenylethenyl^ (78 mg) 

was obtained as colorless crystals from 3-(2-chloro-4-phenylberi2yl)-2-methyl-3H- 
imidazo[4,5-b]p3n^dine-5-carboxylic acid (100 mg) and (E)-(2- 
phenylethene)sulfonamide (73 mg). 

1 H-NMR(CDC1 3 ) : 2.66(3H, s), 5.61(2H, s), 6.80(1H, d, J=8Hz), 7.12(1H, d, J=15Hz), 
7.34-7.60(1 1H, m), 7.71(1H, d, J=2Hz), 7.79(1H, d, J=15Hz), 8.11(1H, d, J=8Hz), 
8.19(1H, d, J=8Hz), 10.6(1H, brs) 
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Mass(ESI) :m/z 541 (M-l) 
mp:216-218°C 
Exampl 67-3 

In the same mariner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-5-[(5- 
chlorothiophene-2-yl) sulfonylcarbamoyl]-2-met±iyl-3H-:^ (78 
mg) was obtained as colorless crystals from 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-3H-imidazo[4,5-b]p3nidine-5-carboxylic acid (100 mg) and 5- 
chlorothiophene-2-sulfonamide (79 mg). 

^-NMRfCDCU : 2.69(3H, s), 5.60(2H, s), 6.84-6.91(2H, m), 7.34-7.50(4H, m), 
7.52-7.60(2H, m), 7.67-7.74(2H, m), 8.09(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass(ESI) : m/z 555 (M-l) 
mp:210-212°C 
Example 67-4 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-5-[(4-me1±Lylbenzen^ (22 1 

mg) was obtained as colorless crystals from 3-(2-chloro-4-phenylbenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-c^rboxylic acid (200 mg) and (4- 
methylbenzene) sulfonamide (136 mg). 

1 H-NMR(CDC1 3 ) : 2.39(3H, s), 2.67(3H, s), 5.62(2H, s), 6.87(1H, d, J=8Hz), 7.27(2H, 
d, J=8Hz), 7.36-7.50(4H, m), 7.58(2H, d, J=8Hz), 7.72(1H, d, J=2Hz), 7.99(2H, d, 
J=8Hz), 8.05(1H, d, J=8Hz), 8.10(1H, d, J=8Hz) 
Mass(ESI) : m/z 529 (M-l) 
mp: 171-173°C 
Example 67-5 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl) sulfonylcarbamoyl]-3 -(2 -cM 

b]pyridine (198 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
phenylberizyl)-2-methyl-3H-imida acid (200 mg) and 

5-bromothiophene-2-sulfonamide (192 mg). 

1 H-NMR(CDC1 3 ) : 2.68(3H, s), 5.61(2H, s), 6.87(1H, d, J=8Hz), 7.03(1H, d, 
J=5Hz), 7.36-7.50(4H, m), 7.57(2H, d, J=8Hz), 7.65(1H, d, J=5Hz), 7.72(1H, s), 
8.09(1H, d, J=8Hz), 8.15(1H, d, J=8Hz). 

Mass(ESI) : m/z 601 (M-l) 

mp : 205-207°C 
Exampl 67-6 

In the same manner as in Example 1, 3 - (2 -chloro-4-phenylbenzyl) - 5- [(4- 
etliylberizene)sulfonylcarbamoy^^ (213 mg) 

was obtained as colorless crystals from 3-(2-chloro-4-phenylbenzyl)-2-methyl-3H- 
imidazo [4 , 5-b] pyridine- 5 -carboxy lie acid (200 mg) and (4- 
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% m 

ethylbenzenejsulfonamide (147 mg). 

l H-NMR(CDCl 3 ) : 1.22(3H, t, J=8Hz), 2.63-2.75(5H, m), 5.62(2H, s), 6.88(1H, d, 
J=8Hz), 7.29(2H, d, J=8Hz), 7.36-7.50(4H, m), 7.60(2H, d, J=8Hz), 7.73(1H, d, 
J=2Hz), 8.01(2H, d, J=8Hz), 8.07(1H, d, J=8Hz), 8.11(1H, d, J=8Hz). 

Mass(ESI) : m/z 529 (M-l) 

mp : 205-206°C 
Example 68 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-[2- 
cWoro-4-(miophen-2-yl)benzyl]-2-methyl-3H-irnidazo[4,5-b]pyridine (53 mg) was 
obtained as colorless crystals from 3-[2-chloro-4-(thiophene-2-yl)benzyl]-2- 
memyl-3H-irnidazo[4,5-b]pyridine-5-carboxylic acid (58 mg) and 
benzenesulfonamide (36 mg) . 

1 H-NMR(CDC1 3 ) : 2.66(3H, s), 5.59(2H, s), 6.85(1H, d, J=8Hz), 7.10(1H, t, J=4Hz), 
7.32-7.39(2H, m), 7.44-7.52(3H, m), 7.59(2H, d, J=8Hz), 7.72(1H, brs), 8.05- 
8.14(4H,m). 

Mass(ESI) : m/z 521 (M-l) 

mp : 225-226°C 
Example 69 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-[2- 
cWoro-4-(5-chloromiophene-2-yl)benzyl]-2-memyl-3H-imidazo[4,5-b]pyridine (27 
mg) was obtained as colorless crystals from 3-[2-chloro-4-(5-chlorothiophene-2- 
yl)ben2yl]-2-memyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (30 mg) and 
benzenesulfonamide (17 mg). 

X H-NMR(CDC1 3 ) : 2.66(3H, s), 5.59(2H, s), 6.82(1H, d, J=8Hz), 
6.91(1H, d, J=4Hz), 7.12(1H, d, J=4Hz), 7.38(1H, d, J=8Hz), 7.46-7.54(2H, m), 
7.59-7.65(2H, m), 8.04-8. 19(4H, m). 

Mass(ESI) : m/z 555 (M-l) 

mp:215-217°C 
Example 70-1 

In the same manner as in Example 1, 3-(2-chloro-4-ethylbenzyl)-2- 
memyl-5-(l-pentenesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (42 mg) was 
obtained as pale-yellow crystals from 3-(2-chloro-4-ethylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (42 mg) and 1-pentanesulfonamide (29 
mg). 

x H-NMR(CDCl3 ) : 0.89(3H, t, J=8Hz), 1.22(3H, d, J=8Hz), 1.28-1.50(4H, m), 
1.81-1.95(2H, m), 2.58-2.68(5H, m), 3.51-3.59(2H, m), 5.55(2H, s), 6.65(1H, d, 
J=8Hz), 7.02(1H, brd, J=8Hz), 7.31(1H, brs), 8.12(1H, d, J=8Hz), 8.20(1H, d, 
J=8Hz), 9.81(1H, brs). 

Mass(ESI) : m/z 461 (M-l) 
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mp : 138-139°C 
Exampl 70-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-emylbenzyl)-2-memyl-3H-imidazo[4,5-b]pyridine (30 mg) was obtained 
as pale-yellow crystals from 3-(2-cWoro-4-e1±iylbenzyl)-2-memyl-3H-irnidazo[4,5- 
b]pyridine-5-carboxylic acid (42 mg) and benzenesulfonamide (30 mg). 

1 H-NMR(CDC1 3 ) : 1.24(3H, t, J=8Hz), 2.59-2.70(5H, m), 5.56(2H, s), 6.68(1H, d, 
J=8Hz), 7.04(1H, brd, J=8Hz), 7.33(1H, brs), 7.51-7.68(3H, m), 8.05(1H, d, J=8Hz), 
8. 10(1H, d, J=8Hz), 8. 19(2H, d, J=8Hz). 

Mass(ESI) : m/z 467 (M-l) 

mp:167-168°C 
Example 70-3 

In the same manner as in Example 1, 3-(2-chloro-4-ethylbenzyl)-2- 
memyl-5-[(4-memylbenzene)sulfonylc^bamoyl]-3H-imidazo[4,5-b]pyridine (33 
mg) was obtained as pale-yellow crystals from 3-(2-chloro-4-ethylbenzyl)-2- 
memyl-3H-imidazo[4,5-b]pyridme-5-carboxylic acid (42 mg) and (4- 
methylbenzene)sulfonamide (33 mg). 

1 H-NMR(CDC1 3 ) : 1.24(3H, t, J=8Hz), 2.41(3H, s), 2.60-2.70(5H, m), 5.56(2H, s), 
6.65(1H, d, J=8Hz), 7.04(1H, brd, J=8Hz), 7.30-7.37(3H, m), 8.01-8.10(4H, m). 

Mass(ESI) : m/z 481 (M-l) 

mp:190-191°C 
Example 70-4 

In the same manner as in Example 1, (E)-3-(2-chloro-4-ethylbenzyl)-2- 
memyl-5-[(2-phenylemenyl)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (33 mg) 
was obtained as pale-yellow crystals from 3-(2-chloro-4-ethylbenzyl)-2-methyl- 
3H-irrudazo[4,5-b]pyridine-5-carboxylic acid (42 mg) and (E)-(2- 
phenylethenejsulfonamide (35 mg). 

^-NMRfCDCla ) : 1.23(3H, t, J=8Hz), 2.57-2.68(5H, m), 5.55(2H, s), 6.61(1H, d, 
J=8Hz), 7.02(1H, brd, J=8Hz), 7.15(1H, d, J=15Hz), 7.31(1H, brs), 7.36-7.46(3H, 
m), 7.55(2H, d, J=8Hz), 7.81(1H, d, J=15Hz), 8.09(1H, d, J=8Hz), 8.18(1H, d, 
J=8Hz). 

Mass(ESI) : m/z 493 (M-l) 

mp:184-185°C 
Example 71 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-vmylberizyl)-2-memyl-3H-imidazo[4,5-b]pyridine (46 mg) was obtained 
as pale-yellow crystals from 3-(2-cWoro-4-vmylberizyl)-2-memyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (125 mg) and benzenesulfonamide (69 mg). 
1 H-NMR(CDC1 3 ) : 2.62(3H, s), 5.37(1H, d, J=10Hz), 5.57(2H, s), 5.80(1H, d, 
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J=16Hz), 6.68(1H, dd, J=16 and 10Hz), 6.86(1H, d, J=8Hz), 7.23-7.30(lH, 
overlapped with H a O), 7.49-7.69(4H, m), 8.05(1H, d, J=8Hz), 8.10(1H, d, J=8Hz), 
8.17(2H, d, J=8Hz). 

Mass(ESI) : m/z 465 (M-l) 

mp : 174-175'C 
Example 72 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-me1hylbenzyl)-2-memyl-3H-imidazo[4,5-b]pyridine (50 mg) was obtained 
as a white powder from 3-(2-cWoro-4-methylbenzyl)-2-me1hyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (60 mg) and benzenesulfonamide (49 mg). 

Hi-NMRlCDCIa ) : 2.35(3H, s), 2.61(3H, s), 5.54(2H, s), 6.66(1H, d, J=8Hz), 
7.02(1H, d), 7.31(1H, s), 7.48-7.69(3H, m), 8.00-8. 10(2H, m), 8. 12-8.2 1(2H, m), 
10.05(1H, brs). 

Mass(ESI) : m/e 453 (M-H)" 

mp :213-215°C 
Example 73 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cliloro-4-(n-pentyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (81 mg) was 
obtained as a white powder from 3-(2-chloro-4-(n-pentyl)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (110 mg) and benzene-sulfonamide (70 
mg). 

1 H-NMR(CDC1 3 ) : 0.88(3H, t, J=7Hz), 1.24-1.38(4H, m), 1.50-1.68(2H, m) 2.52- 
2.64(2H, m), 2.62(3H, s), 5.56(2H, s), 6.64(1H, d, J=8Hz), 7.02(1H, d, J=8Hz), 
7.31(1H, s), 7.48-7.68(3H, m), 8.01-8. 12(2H, m), 8. 14-8.22(2H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 509 (M-H)" 

mp : 174-175°C 
Example 74 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4-isobutylbenzyl)-2-memyl-3H-imidazo[4,5-b]pyridine (99 mg) was 
obtained as a white powder from 3-(2-chloro-4-isobutylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (102 mg) and benzenesulfonamide (70 
mg). 

1 H-NMR(CDC1 3 ) : 0.90(6H, d, J=7Hz), 1.76- 1.95(1H, m), 2.46(2H, d, J=7Hz), 
2.61(3H, s), 5.56(2H, s), 6.63(1H, d, J=8Hz), 6.98(1H, d, J=8Hz), 7.29(1H, s), 
7.49-7.68(3H, m), 8.01-8. 12(2H, m), 8.14-8.22(2H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 495 (M-H)" 

mp:183-184°C 
Exam pi 75 

In the same manner as in Example 1, 5-(benzenesulibnylcarbamoyl)-3-(2- 
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chloro-4-(cyclohexylmetiiyl)beiizyl)-2-mem^ (120 mg) 

was obtained as a white powder from 3-(2-chloro-4-(cyclohexyl-methyl)benzyl)-2- 
met±iyl-3H-imidazo[4,5-b]p3aidine-5-carboxylic acid (141 mg) and 
benzenesulfonamide (88 mg). 

1 H-NMR(CDC1 3 ) : 0.82-1.76(1 1H, m), 2.46(2H, d, J=7Hz), 2.61(3H, s), 5.56(2H, 
s), 6.61(1H, d, J=8Hz), 6.97(1H, d, J=8Hz), 7.28(1H, s), 7.49-7.69(3H, m), 8.01- 
8.12(2H, m), 8.14-8.21(2H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 535 (M-H)~ 

mp : 170-171°C 
Example 76 

In the same manner as in Example 1, (E)-5-(benzenesulfonylcarbamoyl)-3- 
(2-chloro-4-(2-phenylethenyl)benzyl)-2-methyl-3H-imida2»[4,5-b]pyridine (128 
mg) was obtained as a white powder from (E)-3-(2-chloro-4-(2-phenylethenyl)- 
benzyl)-2-memyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (140 mg) and 
benzenesulfonamide (85 mg). 

1 H-NMR(CDC1 3 ) : 2.66(3H, s), 5.58(2H, s), 6.83(1H, d, J=8Hz), 7.03(1H, d, 
J=16Hz), 7.16(1H, d, J=16Hz), 7.27-7.66(10H, m), 8.01-8.1 1(2H, m), 8.1 1-8.30(2H, 
m), 10.05(lH,brs). 

Mass(ESI) : m/e 541 (M-H)" 

mp : 262-263°C 
Example 77 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamqyl)-3-(4- 
berizyloxy-2-chlorobenzyl)-2-memyl-3H-imidazo[4,5-b]pyridine (8 mg) was 
obtained as a white powder from 3-(4-benzyloxy-2-chlordbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (98 mg) and benzenesulfonamide (57 
mg). 

"H-NMRfCDCL, ) : 2.63(3H, s), 5.08(2H, s), 5.52(2H, s), 6.79(1H, d, J=8Hz), 
6.88(1H, dd, J=8 and 2Hz), 7.12(1H, d, J=2Hz), 7.30-7.45(5H, m), 7.48-7.66(3H, 
m), 8.00-8. 10(2H, m), 8.12-8.22(2H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 545 (M-H)* 

mp:190-191°C 
Example 78 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4-memoxybenzyl)-2-me1±iyl-3H-imidazo[4,5-b]pyridine (51 mg) was 
obtained as a white powder from 3-(2-chloro-4-methoxybenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (65 mg) and benzenesulfonamide (50 
mg). 

•H-NMRtCDCU ) : 2.63(3H, s), 3.81(3H, s), 5.51(2H, s), 6.80(2H, s), 7.02(1H, s), 
7.49-7.68(3H, m), 7.99-8. 10(2H, m), 8.12-8.22(2H, m), 10.50(1H, brs). 

237 



Mass(ESI) : m/e 469 (M-H)* 
mp:151-152°C 
Exam pi 79 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-isopropoxybenzyl)-2-memyl-3H-imidazo[4,5-b]pyridine (53 mg) was 
obtained as a white powder from 3-(2-chloro-4-isopropoxybenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (61 mg) and benzenesulfonamide (45 
mg). 

1 H-NMR(CDC1 3 ) : 1.33(6H, d, J=7Hz), 2.63(3H, s), 4.53(1H, sept, J=7Hz), 
5.50(2H, s), 6.75(2H, s), 7.00(1H, s), 7.48-7.70(3H, m), 8.03(1H, d, J=8Hz), 
8.07(1H, d, J=8Hz), 8.16(2H, d, J=8Hz), 10.20(1H, brs). 

Mass(ESI) : m/e 497 (M-H)" 

mp: 177-179°C 
Example 80 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
(n-butoxy)-2-cWorobenzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine (88 mg) was 
obtained as a white powder from 3-(4-(n-butoxy)-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (75 mg) and benzenesulfonamide (51 
mg). 

1 H-NMR(CDC1 3 ) : 0.98(3H, t, J=7Hz), 1.39-1.57(2H, m), 1.69-1.82(2H, m), 
2.63(3H, s), 3.97(2H, t, J=7Hz), 5.51(2H, s), 6.78(2H, s), 7.02(1H, s), 7.49-7.68(3H, 
m), 7.99-8. 10(2H, m), 8.13-8.20(2H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 511 (M-H)" 

mp:181-182°C 
Example 81 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4-((cyclohexylmemyl)oxy)benzyl)-2-memyl-3H-imidazo[4,5-b]pyridine (46 
mg) was obtained as a white powder from 3-(2-chloro-4-((cyclohexylmethyl)- 
oxy)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (45 mg) and 
benzenesulfonamide (30 mg). 

^-NMRfCDClg ) : 0.95- 1.90(1 1H, m), 2.62(3H, s), 3.74(2H, d, J=7Hz), 5.51(2H, 
s), 6.78(2H, s), 7.01(1H, s), 7.48-7.68(3H, m), 7.99-8.09(2H, m), 8. 12-8.2 1(2H, m), 
10.05(lH,brs). 

Mass(ESI) : m/e 551 (M-H)" 

mp:122-125°C 
Exampl 82 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-((2-(N-memyl-N-(2-pyri(lmyl)animo)e1hyl)oxy)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (54 mg) was obtained as a white powder from 3-(2-chloro- 
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4-((2-(N-methyl-N-(2-pyridmyl)ammo)ethyl)oxy^ 

b]pyridine-5-carboxylic acid (103 mg) and benzenesulfonamide (56 mg). 

^-NMRtCDCla) : 2.62(3H, s), 3.12(3H, s), 3.98(2H, t, J=5Hz), 4. 19(2H, t, J=5Hz), 
5.51(2H, s), 6.51(1H, d, J=8Hz), 6.57(1H, dd, J=8 and 5Hz), 6.78(2H, s), 7. 10(1H, s), 
7.38-7.67(4H, m), 7.99-8. 10(2H, m), 8. 12-8.2 1(3H, m), 10.05(1H, brs). 

Mass(ESI) : m/e 59 1 (M+H) + 

mp : 104-105°C 
Example 83 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4-(memylthio)benzyl)-2-memyl-3H-imidazo[4,5-b]pyridine (53 mg) was 
obtained as a white powder from 3-(2-chloro-4-(methylthio)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (131 mg) and benzenesulfonamide (92 
mg). 

1 H-NMR(CDC1 3 ) : 2.49(3H, s), 2.62(3H, s), 5.52(2H, s), 6.74(1H, d, J=8Hz), 
7. 10(1H, d, J=8Hz), 7.33(1H, s), 7.48-7 .68(3H, m), 8.00-8. 10(2H, m), 8. 12-8.20(2H, 
m), 10.05(lH,brs). 

Mass(ESI) : m/e 485 (M-H)" 

mp : 165-166°C 
Example 84 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4-(memylsulfmyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (90 mg) was 
obtained as a pale-yellow powder from 3-(2-chloro-4-(methyl-sulfinyl)benzyl)-2- 
memyl-3H-imidazo[4,5-b]p3rridine-5-carboxylic acid (99 mg) and 
benzenesulfonamide (64 mg). 

^-NMRICDCU ) : 2.63(3H, s), 2.78(3H, s), 5.63(2H, s), 6.82(1H, d, J=8Hz), 
7.43(1H, d, J=8Hz), 7.50-7.7 1(3H, m), 7.88(1H, s), 8.05-8. 15(2H, m), 8.15-8.22(2H, 
m), 10.05(lH,brs). 

Mass(ESI) : m/e 501 (M-H)' 

mp : 230-23 1°C 
Example 85 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4-(memanesulfonyl)benzyl)-2-memyl-3H-imidazo(4,5-b]pyridine (118 mg) 
was obtained as white crystals from 3-(2-chloro-4-(methane-sulfonyl)benzyl)-2- 
memyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and 
benzenesulfonamide (62 mg). 

x H-NMR(DMSO-cy : 2.48(3H, s), 3.29(3H, s), 5.93(2H, s), 6.93(1H, d, J=8Hz), 
7.63(2H, t, J=8Hz), 7.70-7.80(2H, m), 7.90(1H, d, J=8Hz), 8.03(2H, d, J=8Hz), 
8.13-8.18(2H, m). 

Mass(ESI) : m/z 517 (M-H)* . 
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Exam pi 86 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
(benzylamino)-2-chlorobenzyl)-2^ (55 mg) was 

obtained as pale-yellow crystals from 3-(4-(ben2ylamino)-2-chlorobenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-c^boxylic acid (70 mg) and 
benzenesulfonamide (41 mg). 

^-NMRpMSO-d*) : 2.45(3H, s), 4.23(2H, d, J=6Hz), 5.62(2H, s), 6.49(1H, dd, 
J=2 and 8Hz), 6.61-6.68(3H, m), 7.20-7.32(5H, m), 7.65(2H, t, J=8Hz), 7.72(1H, t, 
J=7Hz), 7.87(1H, dd, J=l and 8Hz), 8.03(2H, d, J=8Hz), 8.07(1H, d, J=8Hz). 

Mass(ESI) : m/z 544 (M-H)" 
Example 87 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(4- 
(n-butylamino)-2-chlorobenzyl)-2-m (50 mg) was 

obtained as pale-yellow crystals from 3-(4-(n-butylamino)-2-chlorobenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (45 mg) and 
benzenesulfonamide (29 mg). 

1 H-NMR(DMSO-d 6 ) : 0.89(3H, t, J=8Hz), 1.30- 1.42 1(2H, m), 1.43-1.55(2H, m), 
2.47(3H, s), 2.93(2H, q, J=7Hz), 5.63(2H, s), 5.97(1H, t, J=7Hz), 6.45(1H, d, J=8Hz), 
6.63(1H, d, J=7Hz), 6.67(1H, d, J=8Hz), 7.65(2H, t, J=7Hz), 7.73(1H, t, J=7Hz), 
7.87(1H, dd, J=l and 8Hz), 8.02(2H, d, J=8Hz), 8.08(1H, d, J=8Hz). 

Mass(ESI) : m/z 510 (M-H)* 
Example 88 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4-(N,N-dimetJiylamino)benzyl)-2-methyl-3H-inu (60 mg) 

was obtained as white crystals from 3-(2-chloro-4-(N,N-dimetJiyl-amino)benzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (55 mg) and 
benzenesulfonamide (38 mg). 

^-NMRpMSO-d*) : 2.48(3H, s), 2.89(6H, s), 5.68(2H, s), 6.60(1H, dd, J=2 and 
8Hz), 6.74(1H, d, J=8Hz), 6.77(1H, d, J=2Hz), 7.64(2H, t, J=8Hz), 7.73(1H, t, 
J=8Hz), 7.86(1H, d, J=8Hz), 8.03(2H, d, J=8Hz), 8.08(1H, d, J=8Hz). 

Mass(ESI) : m/z 482 (M-H)" 
Example 89 

In the same manner as in Example 1, 3 - (4- (acetamid o) - 2 -chlorobe nzy 1) - 5 - 
(benzenesulfonylcarbamoyl)-2-met±^^ (92 mg) was 

obtained as white crystals from 3-(4-(acetylamino)-2-chloroben2yl)-2-methyl-3H- 
imidazo [4 , 5-b] pyridine- 5-carboxy lie acid (98 mg) and benzenesulfonamide (64 
mg). 

l H-NMR(DMSO-de) : 2.02(3H, s), 2.44(3H, s), 5.73(2H, s), 6.73(1H, d, J=8Hz), 
7.27(1H, d, J=8Hz), 7.60(2H, t, J=7Hz), 7.70(1H, t, J=7Hz), 7.86(1H, d, J-8Hz), 
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7.97-8.00(3H, m), 8.10(1H, d, J=8Hz). 

Mass(ESI) : m/z 496 (M-H)* 
Exampl 90 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-(methanesulfonylamino)benzyl)-2-memyl-3H-imidazo[4,5-b]p3n^ (6 1 
mg) was obtained as pale-yellow crystals from 3-(2-chloro-4- 
(me1hanesulfonylaniino)benzyl)-2-metiiyl-3H-r^ 
acid (69 mg) and benzenesulfonamide (41 mg). 

1 H-NMR(DMSO-d 6 ) : 2.47(3H, s), 3.04(3H, s), 5.77(2H, s), 6.78(1H, d, J=8Hz), 
7.10(1H, d, J=8Hz), 7.36(1H, s), 7.62(2H, t, J=7Hz), 7.71(1H, t, J=7Hz), 7.87(1H, d, 
J=8Hz), 8.02(2H, d, J=8Hz), 8.11(1H, d, J=8Hz). 

Mass(ESI) : m/z 532 (M-H)" 
Example 91 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-nitrobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (284mg) was obtained 
as pale-brown crystals from 3-(2-chloro-4-ni1robenzyl)-2-me1±iyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (240 mg) and benzenesulfonamide (163 mg). 

1 H-NMR(DMSO-d 6 ) : 2.47(3H, s), 5.93(2H, s), 6.93(1H, d, J=8Hz), 7.63(2H, t, 
J=7Hz), 7.72(1H, t, J=7Hz), 7.90(1H, d, J=8Hz), 8.08(1H, dd, J=2 and 8Hz), 
8.15(1H, d, J=8Hz), 8.43(1H, s). 

Mass(ESI) : m/z 484 (M-H)" 
Example 92 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-formylbenzyl)-2-memyl-3H-imidazo[4,5-b]pyridine (115 mg) was 
obtained as colorless crystals from 3-(2-chloro-4-formylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (199 mg) and benzenesulfonamide (142 
mg). 

1 H-NMR(DMSO-d 6 ) : 2.48(3H, s), 5.92(2H, s), 6.91(1H, d, J=8Hz), 7.60-7.69(2H, m), 
7.71(1H, d, J=8Hz), 7.79(1H, d, J=8Hz), 7.90(1H, d, J=8Hz), 8.02(2H, d, J=8Hz), 
8.10-8.19(2H, m), 9.99(1H, s), 12.25(1H, brs) 
Mass(ESI) : m/z 467 (M-l) 
mp : 253-255°C 
Example 93 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-[2- 
chloro-4-[(2 ,4-dioxo- 1 ,3-tiiiazolidine-5-ylidene)methyl]benzyl]-2-methyl-3H- 
imidazo[4,5-b]pyridine (46 mg) was obtained as pale-yellow crystals from 3-[2- 
cWoro-4-[(tJiiazoUdine-2,4-dione-5-ylidene)methyl]benzyl]-2-methyl-3H- 
irnidazo[4,5-b]pyridine-5-carboxylic acid (59 mg) and benzenesulfonamide (32 
mg). 
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"H-NMRpMSO-de) : 2.48(3H, s), 5.89(2H, s), 6.85(1H, d, J=8Hz), 7.45(1H, brd, 
J=8Hz), 7.60-7 .75(3H, m), 7.79(1H, s), 7.86(1H, s), 7.90(1H, d, J=8Hz), 8.00- 
8.05(2H, m), 8.15(1H, d, J=8Hz). 

Mass(ESI) : m/z 566 (M-l) 

mp : 271-274°C 
Example 94 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-fluoroben2yl)-2-memyl-3H-imidazo[4,5-b]pyridine (67 mg) was obtained 
as white crystals from 3-(2-cWoro-4-fluorobenzyl)-2-methyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (65 mg) and benzenesulfonamide (48 mg). 

^-NMRpMSO-ck) : 2.47(3H, s), 5.81(2H, s), 6.85(1H, dt, J=l and 8Hz), 7.15(1H, 
dt, J=2 and 8Hz), 7.58-7 .67(3H, m), 7.73(1H, t, J=8Hz), 7.89(1H, d, J=8Hz), 
8.03(2H, d, J=8Hz), 8.13(1H, d, J=8Hz). 

Mass(ESI) : m/z 457 (M-H)" 
Example 95 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-2- 
methyl-3-(2,4,6-ljicWorobenzyl)-3H-imidazo[4 > 5-b]p3nidine (82 mg) was obtained 
as white crystals from 2-memyl-3-(2,4,6-trichlorobenzyl)-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (70 mg) and benzenesulfonamide (45 mg). 

1 H-NMR(DMSO-d 6 ) : 2.68(3H, s), 5.85(2H, s), 7.67(2H, t, J=8Hz), 7.73-7.8 1(3H, 
m), 7.84(1H, d, J=8Hz), 8.04(2H, d, J=8Hz), 8.10(1H, d, J=8Hz). 

Mass(ESI) : m/z 507 (M-H)" 
Example 96 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-2- 
memyl-3-(2,3,4-1xicmorobenzyl)-3H-irriidazo[4,5-b]pyridine (141 mg) was obtained 
as white crystals from 2-memyl-3-(23,4-trichlorobenzyl)-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (140 mg) and benzenesulfonamide (89 mg). 

1 H-NMR(DM SO-dg) : 2.46(3H, s), 5.82(2H, s), 6.62(1H, d, J=8Hz), 7.53(1H, d, 
J=8Hz), 7.61(1H, t, J=8Hz), 7.70(1H, t, J=8Hz), 7.88(1H, d, J=8Hz), 8.01(2H, d, 
J=8Hz), 8.13(1H, d, J=8Hz). 

Mass(ESI) : m/z 507 (M-H)" 
Example 97 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
(2,4-dicWoro-5-fluoroberizyl)-2-memyl-3H-imidazo[4,5-b]pyridine (108 mg) was 
obtained as white crystals from 3-(2,4-dichloro-5-fluorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (100 mg) and benzene- sulfonamide (67 
mg). 

1 H-NMR(DM SO-dg) : 2.50(3H, s), 5.80(2H, s), 6.97(1H, d, J=9Hz), 7.65(2H, t, 
J=8Hz), 7.73(1H, t, J=8Hz), 7.88(1H, d, J=8Hz), 7.98(1 H, d, J=8Hz), 8.03(2H, d, 
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J=8Hz), 8.13(1H, d, J=8Hz). 

Mass(ESI) : m/z 491 (M-H)" 
Exampl 98 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4-iodobenzyl)-2-met±iyl-3H-im^ (58 mg) was obtained as 

white crystals from 3-(2-cWoro-4-iodobenzyl)-2-meUiyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (70 mg) and benzenesulfonamide (39 mg). 

1 H-NMR(DMSO-d 6 ) : 2.47(3H, s), 5.78(2H, s), 6.50(1H, d, J=8Hz), 7.60-7.67(3H, 
m), 7.72(1H, t, J=7Hz), 7.88(1H, d, J=8Hz), 7.98(1H, s), 8.03(2H, d, J=8Hz), 
8.13(2H, d, J=8Hz). 

Mass(ESI) : m/z 565 (M-H)* 
Example 99 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
((2,5-dichlorothiophen-3-yl)m (57 mg) 

was obtained as white crystals from 3-((2,5-dichlorothiophene-3-yl)methyl)-2- 
methyl-3H-imida2»[4,5-b]pyridine-5-carboxylic acid (55 mg) and 
benzenesulfonamide (38 mg). 

^-NMRpMSO-de) : 2.57(3H, s), 5.63(2H, s), 6.95(1H, s), 7.65(2H, t, J=7Hz), 
7.73(1H, t, J=7Hz), 7.88(1H, d, J=8Hz), 8.05(2H, d, J=8Hz), 8.10(1H, d, J=8Hz). 

Mass(ESI) : m/z 479 (M-H)" 
Example lOO 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
cWoro-4,5-(met±Lylenedioxy)benzyl)^ (43 mg) 

was obtained as pale-yellow crystals from 3-(2-chloro-4,5-(methylenedioxy)- 
benzyl)-2-methyl-3H-iirrida^^ acid (80 mg) and 

benzenesulfonamide (55 mg). 

^-NMRpMSO-de) : 2.49(3H, s), 5.72(2H, s), 6.03(2H, s), 6.42(1H, s), 7.20(1H, 
s), 7.63(2H, t, J=7Hz), 7.72(1H, t, J=7Hz), 7.87(1H, d, J=8Hz), 8.03(2H, d, J=8Hz), 
8.10(lH,d, J=8Hz). 

Mass(ESI) : m/z 483 (M-H)" 
Example 101 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-((2- 
cWoroqumolm-3-yl)met±iyl)-2-m (20 mg) was 

obtained as white crystals from 3-((2-chloroquinolin-3-yl)methyl)-2-methyl-3H- 
imidazo [4 , 5-b] pyridine- 5-carboxy lie acid (80 mg) and benzenesulfonamide (54 
mg). 

^-NMRpMSO-cy : 2.53(3H, s), 5.92(2H, s), 7.56-7.72(4H, m), 7.78-8.00(8H, 
m), 8.15(1H, d, J=8Hz). 
Mass(ESI) : m/z 490 (M-H)" 
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Exam pi 102-1 

In the same manner as in Example 1 , 5-(benzenesulfonylcarbamoy 
chloro-4-(tjifluorometoyl^ (90 mg) was 

obtained as white crystals from 3-(2-cWoro-4-(trifluoromethyl)-benzyl)«2-methyl- 
3H-imidazo[4,5-b]p3nidine-5-carboxylic acid (90 mg) and benzenesulfonamide (57 
mg). 

"H-NMRpMSO-cy : 2.48(3H, s), 5.92(2H, s), 6.90(1H, d, J=8Hz), 7.61-7.67(3H, 
m), 7.90(1H, d, J=8Hz), 8.01-8.03(3H, m), 8.17(1H, d, J=8Hz). 

Mass(ESI) : m/z 507 (M-H)' 
Example 102-2 

In the same manner as in Example 1, 3-[2-chloro-4-(trifluoromethyl)- 
benzyl]-2-methyl-5-( l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine ( 143 
mg) was obtained as colorless crystals from 3-(2-chloro-4-(trifluoro- 
methyl)ben2yl)-2-mettiyl-3H-ii^ acid (160 mg) 

and 1-pentanesulfonamide (98 mg). 

*H -NMR(CD Cl 3 ) : 0.88(3H, t, J=8Hz), 1.27-1.52(4H, m), 1.81-1.95(2H, m), 
2.62(3H, s), 3.51-3.59(2H, m), 5.63(2H, s), 6.75(1H, d, J=8Hz), 7.45(1H, brd, 
J=8Hz), 7.79(1H, brs), 8.16(1H, d, J=8Hz), 8.24(1H, d, J=8Hz), 9.75(1H, bra). 

Mass(ESI) : m/z 501 (M-l) 

mp : 154-155°C 
Example 102-3 

In the same manner as in Example 1, 3-[2-chloro-4-(trifluoromethyl)- 
benzyl] -2 -methyl-5-[(4-methylbenzene) sulfonylc^bamoyl]-3H-imidazo[4,5- 
b]pyridine (176 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
(txifluoromet±iyl)benzyl)-2-m acid 
( 160 mg) and 4-(methylbenzene)sulfonamide (111 mg) . 

l H-NMR(CDCl 3 ) : 2.41(3H, s), 2.61(3H, s), 5.62(2H, s), 6.77(1H, d, J=8Hz), 
7.32(2H, d, J=8Hz), 7.47(1H, brd, J=8Hz), 7.80(1H, brs), 8.02(2H, d, J=8Hz), 
8.09(1H, d, J=8Hz), 8.12(1H, d, J=8Hz). 

Mass(ESI) : m/z 521 (M-l) 

mp: 174-175°C 
Example 103 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(l- 
bromonapht±Lalen-2-ylmet^ (67 mg) was 

obtained as white crystals from 3-(l-bromonaphthalen-2-ylmethyl)-2-methyl-3H- 
imidazo [4 , 5-b] pyridine- 5-carboxy lie acid (65 mg) and benzenesulfonamide (42 
mg). 

1 H-NMR(DMSO-d 6 ) : 2.45(3H, s), 6.06(2H, s), 6.80(1H, d, J=8Hz), 7.60-7.80(5H, 
m), 7.89-7.94(2H, m), 7.99-8.03(3H, m), 8.17(1H, d, J=8Hz), 8.33(1H, d, J=8Hz). 
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Mass(ESI) : m/z 533 (M-H)" 
Exam pi 104-1 

In the same manner as in Example 1, 3-(l-bromonaphthalen-2-ylmethyl)- 
2,7-dimet±iyl-5-(pentanesulfonylcarbam (184 mg) 

was obtained as a white powder from 3-(l-bromo-naphthalen-2-ylmethyl)-2,7- 
dimethyl-3 H -imidazo [4 , 5 -b] pyridine- 5-carboxylic acid (328 mg) and 
pentanesulfonamide (183 mg). 

1 H-NMR(CDC1 3 ) : 0.84(3H, t, J=7Hz), 1.20-1.43(4H, m), 1.73-1.88(2H, m), 
2.63(3H, s), 2.74(3H, s), 3.43-3.55(2H, m), 5.79(2H, s), 6.78(1H, d, J=8Hz), 7.52- 
7.86(4H, m), 8.02(1H, s), 8.38(1H, d, J=8Hz), 9.85(1H, brs). 

Mass(ESI) : m/e 541, 543 (M-H)~ 

mp:210-211°C 
Example 104-2 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(l- 
bromonaphthalen-2-ylmethyl)-2,7-dim (278 mg) 

was obtained as a white powder from 3-(l-bromonaphthalen-2-ylmethyl)-2,7- 
dimelliyl-3H-imidazo[4,5-b]pyridine-5-carbo^lic acid (328 mg) and 
benzenesulfonamide (191 mg). 

^-NMRfCDCla) : 2.63(3H, s), 2.67(3H, s), 5.80(2H, s), 6.79(1H, d, J=8Hz), 7.41- 
7.88(7H, m), 7.90(1H, s), 8.02-8.12(2H, m), 8.41(1H, d, J=8Hz), 10.05(1H, brs). 

Mass(ESI) : m/e 547, 549 (M-H)" 
mp : 229-230°C 
Example 104-3 

In the same manner as in Example 1, (E)-3-(l-bromonaphthalen-2- 
ylmetiiyl)-2,7-dimethyl-5-((2-ph^ 

b]pyridine (268 mg) was obtained as a white powder from 3-(l-bromonaphthalen- 
2-ylmetJiyl)-2,7-dimethyl-3H-imid acid (337 mg) 

and (E)-(2-phenylethenyl)sulfonamide (228 mg). 

^-NMRfCDCU : 2.62(3H, s), 2.73(3H, s), 5.80(2H, s), 6.73(1H, d, J=8Hz), 
7.09(1H, d, J=16Hz), 7.32-7.72(8H, m), 7.77(1H, d, J=16Hz), 7.80-7.87(lH, m), 
7.99(1H, s), 8.39(1H, d, J=8Hz), 10.07(1H, brs). 

Mass(ESI) : m/e 573, 575 (M-H)~ 

mp : 262-263°C 
Example 104-4 

In the same manner as in Example 1, 3-(l-bromonaphthalen-2-ylmethyl)- 
2 ,7-dimet±iyl-5-((4-metliyfo^ 

(190 mg) was obtained as a white powder from 3-(l-bromonaphthalen-2- 
ylmethyl)-2,7-dimethyl-3H-iim^ acid (248 mg) and 

(4-methylbenzene) sulfonamide (156 mg). 
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1 H-NMR(CDC1 3 ) : 2.38(3H, s), 2.62(3H, s), 2.68(3H, s), 5.81(2H, s), 6.79(1H, d, 
J=8Hz), 7.26(2H, d, J=8Hz), 7.53-7.88(4H, m), 7.90(1H, s), 7.96(2H, d, J=8Hz), 
8.32(1H, d, J=8Hz), 10.05(1H, brs). 

Mass(ESI) : m/e 56 1 , 563 (M-H)' 

mp : 227-228°C 
Example 104-5 

In the same manner as in Example 1, 3-(l-bromonaphmalen-2-ylmethyl)- 
2,7-dimethyl-5-((4-vinylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5-b]pyri 
(186 mg) was obtained as a white powder from 3-(l-bromonaphthalen-2- 
ylmethyl)-2 J-dimemyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (250 mg) and 
(4-vinylbenzene)sulfonamide (165 mg). 

1 H-NMR(CDC1 3 ) : 2.62(3H, s), 2.68(3H, s), 5.42(1H, d, J=10Hz), 5.80(2H, s), 
5.85(1H, d, J=17Hz), 6.71(1H, dd, J=17 and 10Hz), 6.78(1H, d, J=8Hz), 7.46(2H, d, 
J=8Hz), 7.53-7.88(4H, m), 7.90(1H, s), 8.02(2H, d, J=8Hz), 8.41(1H, d, J=8Hz), 
10.05(1H, brs). 

Mass(ESI) : m/e 573, 575 (M-H)' 
mp : 234-236°C 
Example 104-6 

In the same manner as in Example 1, 3-(l-bromonaphthalen-2-ylmethyl)- 
2,7-dimemyl-5-((5-chlorotWophen-2-yl)sulfonylcarbamoyl)-3H-imidazo[4,5- 
bjpyridine (207 mg) was obtained as a white powder from 3-(l-bromonaphthalen- 
2-ylmethyl)-2 ,7-dimemyl-3H-imidazo(4,5-b]pyridme-5-carboxylic acid (249 mg) 
and 5-chlorothiophene-2-sulfonamide (180 mg). 
^-NMRJCDCy : 2.63(3H, s), 2.70(3H, s), 5.80(2H, s), 6.79(1H, d, J=8Hz), 
6.89(1H, d, J=4Hz), 7.53-7 .88(5H, m), 7.95(1H, s), 8.40(1H, d, J=8Hz), 10.05(1H, 
brs). 

Mass(ESI) : m/e 587, 589 (M-H) - 
mp : 213-214°C 
Example 105 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimemyl-5-(pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (159 mg) was 
obtained as colorless crystals from 3-(4-bromo-2-chlorobenzyl)-2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (160 mg) and pentanesulfonamide (92 
mg). 

1 H-NMR(CDC1 3 ) : 0.89(3H, t, J=8Hz), 1.28-1.50(4H, m), 1.80-1.93(2H, m), 
2.60(3H, s), 2.73(3H, s), 3.50-3.59(2H, m), 5.50(2H, s), 6.53(1H, d, J=8Hz), 
7.31(1H, brd, J=8Hz), 7.66(1H, brs), 8.02(1H, s), 9.80(1H, brs). 

Mass(ESI) : m/z 527 (M-l) 

mp : 148-149°C 
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Exam pi 106-1 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimemyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (161 
mg) was obtained as colorless crystals from 3-(4-bromo-2-chlorobenzyl)-2,7- . 
dimemyl-3H-imidazo[4,5-b]pyridme-5-carboxylic acid (160 mg) and (4- 
methylbenzene)sulfonamide (104 mg). 

^-NMRJCDCy : 2.41(3H, s), 2.59(3H, s), 2.68(3H, s), 5.50(2H, s), 6.59(1H, d, 
J=8Hz), 7.30-7.38(3H, m), 7.68(1H, d, J=2Hz), 7.90(1H, brs), 8.04(2H, d, J=8Hz). 

Mass(ESI) : m/z 547 (M-l) 

mp : 206-208°C 
Example 106-2 

In the same manner as in Example 1, (E)-3-(4-bromo-2-chlorobenzyl)-2,7- 
dimemyl-5-[(2-phenylethenyl)sulfonylcarbamoyl]-3H-imidazo[4,5-b]p3nidine (162 
mg) was obtained as colorless crystals from 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimemyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (160 mg) and (E)-(2- 
phenylethene) sulfonamide (111 mg) . 

1 H-NMR(CDC1 3 ) : 2.60(3H, s), 2.72(3H, s), 5.50(2H, s), 6.51(1H, d, J=8Hz), 7.15(1H, 
d, J=15Hz), 7.31(1H, brd, J=8Hz), 7.39-7.47(3H, m), 7.50-7.59(2H, m), 7.67(1H, 
brs), 7.81(1H, d, J=15Hz), 8.00(1H, s), 10.01(1H, brs). 
Mass(ESI) : m/z 559 (M-l) 
mp : 225-227°C 
Example 106-3 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-5-[(5- 
chlorotliiophen-2-yl)sulfonylcarbam 

(191 mg) was obtained as colorless crystals from 3-(4-bromo-2-chlorobenzyl)-2 ) 7- 
dimemyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and 5- 
chlorothiophene-2-sulfonamide (150 mg). 

1 H-NMR(CDC1 3 ) : 2.61(3H, s), 2.70(3H, s), 5.50(2H, s), 6.56(1H, d, J=8Hz), 6.95(1H, 
d, J=4Hz), 7.32(1H, dd, J=8 and 1Hz), 7.67(1H, brs), 7.76(1H, d, J=4Hz), 7.96(1H, 
s). 

Mass(ESI) : m/z 573 (M-l) 
mp:214-215°C 
Example 106-4 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimemyl-5-[(4-vinylbenzene)sulfonylc^bamoyl]-3H-imidazo[4,5-b]pyridine was 
obtained as colorless crystals (208 mg) from 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and (4- 
vinylbenzenejsulfonamide (139 mg). 

1 H-NMR(CDC1 3 ) : 2.60(3H, s), 2.68(3H, s), 5.43(1H, d, J=10Hz), 5.50(2H, s), 
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5.88(1H, d, J=16Hz), 6.57(1H, d, J=8Hz), 6.73(1H, dd, J=16 and 10Hz), 7.34(1H, 
dd, J=8 and 2Hz), 7.55(2H, d, J=8Hz), 7.68(1H, d, J=2Hz), 7.90(1H, s), 8.10(2H, d, 
J=8Hz). 

Mass(ESI) : m/z 559 (M-l) 
mp : 204-205°C 
Example 106-5 

In the same manner as in Example 1, 3-(4-bromo-2-chlorobenzyl)-5-[(5- 
bromot±iiophen-2-yl)sulfonylcarte 

(238 mg) was obtained as colorless crystals from 3-(4-bromo-2-chlorobenzyl)-2,7- 
dimet±iyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and 5- 
bromothiophene-2-sulfonamide (184 mg). 

x H-NMR(DMSO-d 6 ) : 2.46(3H, s), 2.62(3H, s), 5.74(2H, s), 6.60(1H, d, J=8Hz), 
7.39(1H, d, J=5Hz), 7.46(1H, dd, J=8 and 2Hz), 7.70(1H, d, J=5Hz), 7.83(1H, s), 
7.87(1H, d, J=2Hz). 
mp: 210-211°C 
Example 107-1 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3- 
cWoro-4-nitrobenzyl)-2,7-dimethyl-^ (81 mg) was 

obtaiend as a pale-brown powder from 3-(2-chloro-4-nitrobenzyl)-2,7-dimethyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylic acid (135 mg) and benzenesulfonamide 
(88 mg). 

x H-NMR(DMSO-d 6 ) : 2.46(3H, s), 2.58(3H, s), 5.89(2H, s), 6.88(1H, d, J=8Hz), 
7.55-7.76(4H, m), 7.98(1H, d, J=8Hz), 8.07(1H, d, J=8Hz), 8.23(1H, s), 8.43(1H, s). 
Mass(ESI) : m/e 498 (M-H)~ 
Example 107-2 

In the same manner as in Example 1, 3-(2-chloro-4-nitxobenzyl)-2,7- 
dimethyl-5-((4-methylbenzene (151 
mg) was obtained as a yellow powder from 3-(2-chloro-4-nitrobenzyl)-2,7- 
dime1liyl-3H-imidazo[4,5-b]pyridine-5-c^boxylic acid (180 mg) and (4- 
methylbenzene) sulfonamide (88 mg). 

1 H-NMR(DMSO-d 6 ) : 2.37(3H, s), 2.46(3H, s), 2.58(3H, s), 5.89(2H, s), 6.88(1H, d, 
J=8Hz), 7.40(2H, d, J=8Hz), 7.73(1H, s), 7.88(2H, d, J=8Hz), 8.08(1H, dd, J=8 and 
2Hz),8.43(lH, d, J=2Hz). 
Mass(ESI) : m/e 512 (M-H)' 
Exam pi 107-3 

In the same manner as in Example 1, (E)-3-(2-chloro-4-nitrobenzyl)-2,7- 
dimethyl-5-((2-phenylethenyl)sulfo^ (183 
mg) was obtained as a yellow powder from 3 - (2-chloro-4-nitrobenzyl) -2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (180 mg) and (E)-(2- 
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phenylethene)sulfonamide (137 mg). 

^-NMRpMSO-c^) : 2.46(3H, s), 2.62(3H, s), 5.90(2H, s), 6.84(1H, d, J=8Hz), 
7.38-7.47(3H, m), 7.49(1H, d, J=15Hz), 7.65(1H, d, J=15Hz), 
7.70-7.80(2H, m), 7.84(1H, s), 8.07(1H, d, J=8Hz), 8.42(1H, s). 
Mass(ESI) : m/e 524 (M-H)" 
Example 107-4 

In the same manner as in Example 1, 3-(2-chloro-4-nitrobenzyl)-2,7- 
dimemyl-5-((4-vmylbenzene)sulfonylcarbamoyl)-3H-iniidazo[4,5-b]pyridine (85 
mg) was obtained as a yellow powder from 3-(2-chloro-4-nitrobenzyl)-2,7- 
dimemyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (180 mg) and (4- 
vinylbenzene) sulfonamide (137 mg). 

1 H-NMR(DMSO-d 6 ) : 2.48(3H, s), 2.60(3H, s), 5.48(1H, d, J=12Hz), 5.91(2H, s), 
6.02(1H, d, J=18Hz), 6.82{1H, dd, J=18 and 12Hz), 6.92(1H, d, J=8Hz), 7.67- 
7.78(3H, m), 7.97(2H, d, J=8Hz), 8.09(1H, d, J=8Hz), 8.44(1H, s). 
Mass(ESI) : m/e 524 (M-H)' 
Example 108 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-cyanobenzyl)-2-memyl-3H-imidazo[4,5-b]pyridine (24 mg) was obtained 
as a pale-yellow powder from 3-(2-chloro-4-cyanobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (32 mg) and benzenesulfonamide (25 
mg)- 

1 H-NMR(CDC1 3 ) : 2.59(3H, s), 5.63(2H, s), 6.75(1H, d, J=8Hz), 7.45-7.70(4H, m), 
7.81(1H, s), 8.06-8.20(4H, m), 10.05(1H, brs). 
Mass(ESI) : m/e 464 (M-H)' 
mp : 242-243°C 
Example 109-1 

In the same manner as in Example 1, (E)-3-(2-chloro-4-(trifluoro- ■ 
memyl)benzyl)-2-methyl-5-((2-phenylemenyl)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (152 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
(trifluoromethyl)benzyl)-2-methyl-3H-imM acid 
(160 mg) and (E)-(2-phenylethene)sulfonamide (119 mg). 

1 H-NMR(CDC1 3 ) : 2.62(3H, s), 5.64(2H, s), 6.73(1H, d, J=8Hz), 7.14(1H, d, J=15Hz), 
7.38-7.48(4H, m), 7.50-7.58(2H, m), 7.78-7.85(2H, m), 8.14(1H, d, J=8Hz), 
8.21(1H, d, J=8Hz), 9.97(1H, brs). 
Mass(ESI) : m/z 533 (M-l) 
mp: 140-142°C 
Exampl 109-2 

In the same manner as in Example 1, 3-(2-chloro-4-(trifluoromethyl)- 
benzyl)-2-memyl-5-((4-vinylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
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b]pyridine (4 1 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
(trifluoromemyl)benzyl)-2-memyl-3H-imida acid 
(160 mg) and (4-vinylbenzene) sulfonamide (1 19 mg). 

1 H-NMR(CDC1 3 ) : 2.62(3H, s), 5.44(1H, d, J=10Hz), 5.63(2H, s), 5.88(1H, d, 
J=16Hz), 6.68-6.80(2H, m), 7.47(1H, brd, J=8Hz), 7.54(2H, d, J=8Hz), 7.80(1H, s), 
8.08-8. 16(4H,m). 
Mass(ESI) : m/z533 (M-l) 
mp : 157-158°C 
Example 109-3 

In the same manner as in Example 1, 3-(2-chloro-4-(trifluoromethyl)- 
beri^l)-5-((5-cWorot±dophen-2-yl)sulfonylcarbamoyl)-2-memyl-3H-imidazo[4,5- 
b]pyridine (189 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
(tiifluoromemyl)ben2yl)-2-memyl-3H-imidazo[4,5-b]pyrid^e-5-carboxylic acid 
(160 mg) and 5-chlorothiophene-2-sulfonamide (128 mg). 

1 H-NMR(CDC1 3 ) : 2.62(3H, s), 5.63(2H, s), 6.77(1H, d, J=8Hz), 6.95(1H, d, J=4Hz), 
7.46(1H, brd, J=8Hz), 7.75(1H, d, J=4Hz), 7.80(1H, brs), 8.14(1H, d, J=8Hz), 
8.19(1H, d, J=8Hz). 
Mass(ESI) : m/z 547 (M-l) 
mp: 170-171°C 
Example 109-4 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2-chloro-4-(tiTfluoromemyl)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine was obtained as colorless crystals (203 mg) from 3-(2- 
cWoro-4-(trifluoromemyl)benzyl)-2-memyl-3H-imidazo[4,5-b]pyri 
carboxylic acid (160 mg) and 5-bromothiophene-2-sulfonamide (157 mg). 
1 H-NMR(CDC1 3 ) : 2.62(3H, s), 5.63(2H, s), 6.76(1H, d, J=8Hz), 7.09(1H, d, J=4Hz), 
7.46(1H, brd, J=8Hz), 7.71(1H, d, J=4Hz), 7.79(1H, brs), 8.14(1H, d, J=8Hz), 
8.19(lH,d, J=8Hz). 
Mass(ESI) : m/z 593 (M- 1) 
mp : 172-173°C 
Example 110 

In the same manner as in Example 1, 5-(benzenesulfonylcarbamoyl)-3-(2- 
chloro-4-phenylbenzyl)-2-methylbenzo[b]thiophene (65 mg) was obtained as white 
crystals from 3-(2-chloro-4-phenylben2yl)-2-methylbenzo[b]-thiophene-5- 
carboxylic acid (90 mg) and benzenesulfonamide (54 mg). 

1 H-NMR(DMSO-d 6 ) : 2.46(3H, s), 4.30(2H, s), 6.78(1H, d, J=8Hz), 7.35-7.45(4H, m), 
7.58-7.70(5H, m), 7.76-7.80(2H, m), 7.97(2H, d, J=8Hz), 8.03(1H, d, J=8Hz), 
8.18(lH,s). 

Mass(ESI) : m/z 530 (M-H)- 
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Example 111-1 

In the same manner as in Example 1, l-(2-chloro-4-phenylben2yl)-6-((5- 
chlorotJiiophen-2-yl)sulfonylcar^ (39 mg) was 

obtained as white crystals from 6-carboxy- 1 -(2-chloro-4-phenylbenzyl)-3-methyl- 
lH-indazole (200 mg) and 5-chlorothiophene-2-sulfonamide (157 mg). 
x H-NMR(DMSO-d 6 ) : 2.48(3H, s), 5.70(2H, s), 6.77(1H, d, J=8Hz), 6.98(1H, d, 
J=3Hz), 7.32(1H, d, J=3Hz), 7.34-7.47(3H, m), 7.52(1H, d, J=8Hz), 7.64-7.68(3H, 
m), 7.74-7.77(2H, m), 8.11(1H, s). 
Mass(ESI) : m/z 554 (M-H)' 
Example 111-2 

In the same manner as in Example 1, 6-((5-bromothiophen-2- 
yl)sulfonyl(^bamoyl)-l-(2<:hloro^^ (197 mg) 

was obtained as white crystals from 6-carboxy- l-(2-chloro-4-phenylbenzyl)-3- 
methyl- lH-indazole (200 mg) and 5-bromothiophene-2-sulfonamide (193 mg). 
1 H-NMR(DMSO-d 6 ) : 2.50(3H, s), 5.70(2H, s), 6.77(1H, d, J=8Hz), 7.07(1H, d, 
J=3Hz), 7.28(1H, d, J=4Hz), 7.35-7.48(3H, m), 7.52(1H, d, J=8Hz), 7.63-7.67(3H, 
m), 7.73-7.77(2H, m), 8.10(1H, s). 
Mass(ESI) : m/z 600 (M-H)" 
Example 112 

In the same manner as in Example 1, 3-(l-bromonaphthalen-2-ylmethyl)- 
5-((5-bromot±riophene-2-yl) sulfo^ 

b]pyridine (216 mg) was obtained as a white powder from 3-(l-bromonaphthalen- 
2-ylmethyl)-2,7-dimethyl-3H-imidazo[4,5-b]pyridi^ acid (209 mg) 

and 5-bromothiophene-2-sulfonamide (166 mg). 

1 H-NMR(CDC1 3 ) : 2.63(3H, s), 2.70(3H, s), 5.80(2H, s), 6.78(1H, d, J=8Hz), 7.03(1H, 
d, J=4Hz), 7.53-7.88(5H, m), 7.95(1H, s), 8.40(1H, d, J=8Hz), 10.05(1H, brs). 
Mass(ESI) : m/e 631, 633, 635 (1:2:1, M-H)" 
mp : 247-248°C 
Example 113 

(E)-5-(Benzenesulfonylc^bamoyl)-3-(2^ 
2-methyl-3H-imidazo[4,5-b]pyridine (42 mg) was suspended in a mixed solvent of 
chloroform (4 ml), 1,4-dioxane (2 ml) and methanol (2 ml), and platinum oxide (2 
mg) was added. The mixture was stirred at room temperature for 6.5 hr under a 
hydrogen atmosphere at 1 atm. The reaction mixture was filtrated and the 
solvent was evaporated. The resultant mixture was purified by silica gel column 
chromatography (chloroform/ me thanol= 20/ 1) and crystallized from ethyl 
acetate/hexane to give 5-(benzenesulfonylcarbamoyl)-3-(2-chloro-4-(2- 
phenylethyl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (18 mg) as a white 
powder. 
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1 H-NMR(CDC1 3 ) : 2.60(3H, s), 2.90(4H, s), 5.56(2H, s), 6.63(1H, d, J=8Hz), 7.00(1H, 
d, J=8Hz), 7.10-7.32(6H, m), 7.49-7 .67(3H, m), 8.02-8. 12(2H, m), 8. 14-8.2 1(2H, 
m), 10.05(1H, brs). 
Mass(ESI) : m/e 543 (M-H)* 
mp: 180-181°C 
Example 114 

5-(Benzenesulfonylcarba^ 
imidazo[4,5-b]pyridine (245 mg) was suspended in ethanol (3 ml) and reduced iron 
(141 mg) and acetic acid (0.289 ml) were added, and the mixture was refluxed 
under heating overnight. The reaction mixture was filtered through Celite, and 
the filtrate was washed with a mixed solvent of methanol/ chloroform ( 1 /4) and the 
filtrate was concentrated under reduced pressure. To the concentrated residue 
were added a saturated aqueous sodium hydrogen carbonate solution, water and 
a mixed solvent of methanol/chloroform (1/4) and the aqueous phase was made 
alkaline. The precipitated insoluble matter was filtered through Celite and the 
filtrate was washed with a mixed solvent of methanol/chloroform (1/9). The 
filtrate was partitioned and the organic layer was dried over anhydrous 
magnesium sulfate and filtrated. The filtrate was concentrated under reduced 
pressure to give a crude product as a pale-brown powder. The crude product 
(100 mg) was recrystallized from N,N-dimethylformamide-water to give 3-(4- 
amino-2-chlorobenzyl)-5-(benzenesulfon^ 
b]pyridine (75 mg) as brown crystals. 

1 H-NMR(DMSO-d 6 ) : 2.50(3H, s), 5.62(2H, s), 6.45(1H, d, J=8Hz), 6.62(1H, d, 
J=8Hz), 6.67(1H, s), 7.63(2H, t, J=7Hz), 7.72(1H, t, J=7Hz), 7.87(1H, d, J=8Hz), 
8.04(2H, d, J=8Hz), 8.08(1H, d, J=8Hz). 
Mass(ESI) : m/z454(M-H)" 
Example 115 

5-(Benzenesulfonylcarbamoyl)-3-(2-chto 
metiiyl-3H-imidazo[4,5-b]pyridine was obtained as colorless crystals (80 mg) from 
5-(benzenesulfonylcarbamoyl)-3-(^^ 
imidazo[4,5-b]pyridine (170 mg). 

1 H-NMR(CDC1 3 - CD 3 OD) : 2.64(3H, s), 4.68(2H, s), 5.59(2H, s), 6.80(1H, d, J=8Hz), 
7.22(1H, brd, J=8Hz), 8.05(1H, d, J=8Hz), 8.09(1H, d, J=8Hz), 8.13-8.19(2H, m). 
Mass(ESI) : m/z 469 (M- 1) 
mp: 198-199°C 
Exam pi 1 16 

To a suspension of 5-(benzenesulfonylcarbamoyl)-3-(2-chloro-4- 
fonnylbenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine (95 mg, 0.20 mmol) in tert- 
butyl alcohol (2 ml) and water (0.5 ml) were added 2-methyl-2-butene (63 mg, 0.90 
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mmol) and sodium dihydrogenphosphate (32 mg, 0.20 mmol) at room temperature. 
To the suspension was added sodium chlorite (63 mg, 0.56 mmol) and the 
mixture was stirred at room temperature. One hour later, 2-methyl-2-butene (63 
mg, 0.90 mmol) and sodium dihydrogenphosphate (32 mg, 0.20 mmol) were added. 
Two hours later, 1,4-dioxane (2 ml) was added and the mixture was heated to 60°C. 
When the solution became transparent, it was stirred at room temperature for 1 hr. 
Water was added to the reaction mixture and the mixture was adjusted to pH 4 
with IN hydrochloric acid. The mixture was stirred for 30 min under ice-cooling 
and filtrated to give a colorless powder (97 mg). The powder was suspended in 
acetone and the suspension was heated and stirred at room temperature for 30 
min to give 5-(benzenesulfonylcarbamoyl)-^ 
3H-imidazo[4,5-b]pyridine (70 mg) as colorless crystals. 

1 H-NMR(DMSO-d 6 ) : 2.48(3H, s), 5.90(2H, s), 6.82(1H, d, J=8Hz), 7.60-7.68(2H, m), 
7.71(1H, d, J=8Hz), 7.80(1H, d, J=8Hz), 8.00-8.08(3H, m), 8.17(1H, d, J=8Hz). 
Mass(ESI) : m/z483 (M-l) 
mp: 155-160°C 
Example 117 

In the same manner as in Preparation Example 14-1, 5- (benzene- 
sulfonyl(^bamoyl)-3-(2-chloro-4-((m 

3H-imidazo[4,5-b]pyridine was obtained from 5-(benzene-sulfonylcarbamoyl)-3- . 
[2-chloro-4-(hydroxymethyl)ben (58 mg). 

This compound was used in the next reaction without purification. 
Example 118 

To a solution of phenol (12 mg, 0. 13 mmol) in N,N-dimethylformamide (0.5 m 
1) was added sodium hydride (60% in mineral oil, 5.2 mg) under ice-cooling. 
Thirty minutes later, a solution of 5-(benzenesulfonylcarbamoyl)-3-(2-chloro-4- 
((met±tanesulfonylo^)methyl)be (68 mg, 

0. 12 mmol) in N,N-dimethylformamide (1 ml) was dropwise added, which was 
followed by stirring at room temperature for 3 hr. The reaction mixture was 
cooled with ice and water was added. Its pH was adjusted to 4 by dropwise 
addition of IN hydrochloric acid. The resulting product was extracted with ethyl 
acetate, washed three times with water, dried over anhydrous magnesium sulfate, 
and concentrated. The residue was subjected to silica gel thin layer 
chromatography (eluent: chloroform/methanol=20/l) and crystallized from ethyl 
acetate to give 5-(benzenesulfonylc^bamoyl)-3-(2-chloro-4-((phenyloxy)methyl)- 
benzyl)-2-metiiyl-3H-imidazo[4,5-b]pyridine (30 mg) as colorless crystals. 
x H-NMR(CDCl3) : 2.62(3H, s), 5.05(2H, s), 5.59(2H, s), 6.74(1H, d, J=8Hz), 6.91- 
7.01(3H, m), 7.23-7.33(3H, m), 7.49-7.67(4H, m), 8.06(1H, d, J=8Hz), 8.10(1H, d, 
J=8Hz), 8. 15-8.2 1(2H, m). 
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Mass(ESI) : m/z 545 (M-l) 
mp : 203-205°C 
Exampl 119 

To a solution of 5-(benzenesulfonylcarbamoyl)-3-(4-carboxy-2- 
cWoroben2yl)-2-methyl-3H-imidazo[4,5~b]pyrid (25 mg, 0.052 mmol) in N,N- 
dimettiylformamide (0.3 ml) were added ethanol (4 mg, 0.088 mmol), l-ethyl-3- 
(3-dimethylaminopropyl)carbodiimide hydrochloride (12 mg, 0.062 mmol) and 1- 
hydroxybenzotriazole (10 mg, 0.075 mmol) at room temperature. Three hours 
later, ethyl acetate and water were added to the reaction mixture and the mixture 
was adjusted to pH 4 with IN hydrochloric acid. The organic layer was washed 
with water four times, dried over anhydrous magnesium sulfate and concentrated. 
The residue was subjected to silica gel thin layer chromatography (eluent: 
chloroform/ methanol 10/ 1) and crystallized from ethyl acetate to give 5- 
(benzenesulfonylcarbamoyl)-3-(2-cWoro 
imidazo[4,5-b]pyridine (18 mg) as colorless crystals. 

1 H-NMR(CDC1 3 ) : 1.40(3H, t, J=8Hz), 2.60(3H, s), 4.40(2H, q, J=8Hz), 5.63(2H, s), 
6.72(1H, d, J=8Hz), 7.50-7.59(2H, m), 7.62(1H, d, J=8Hz), 7.86(1H, d, J=8Hz), 
8.09(1H, d, J=8Hz), 8.12(1H, d, J=8Hz), 8.15-8.20(3H, m). 
Mass(ESI) : m/z 5 1 1 (M- 1) 
mp: 196-197°C 
Example 120 

5-(Benzenesulfonylcarbamoyl)-3-(2-chloro-4-(methylcarbamoyl)benzyl)-2- 
met±tyl-3H-imidazo[4,5-b]pyridine was obtained as colorless crystals (18 mg) from 
5-(benzenesulfonylcarbamoyl)-3-(4<:arbo 

imidazo[4,5-b]pyridine (29 mg) and melliylamine/tetrahydrofuran solution (2M, 
0.05 ml). 

x H-NMR(CDCl3- CD 3 OD) : 2.67(3H, s), 3.99(3H, s), 5.60(2H, s), 6.99(1H, d, J=8Hz), 
7.50-7.69(4H, m), 7.96(1H, brs), 8.05-8. 15(4H, m). 
Mass(ESI) : m/z 496 (M-l) 
mp : 257-260°C 
Example 121 

5-(Benzenesulfonylc^bamoyl)-3-(4-bro 
imidazo[4,5-b]pyridine 

In the same manner as in Preparation Example 4-7, the objective 
compound (139 mg) was obtained as colorless crystals from 3-(4-bromo-2- 
cWorobenzyl)-2,7-dimetJiyl-3H^ acid (160 mg) 

and benzenesulfonamide (96 mg). 

1 H-NMR(CDC1 3 ) : 2.60(3H, s), 2.68(3H, s), 5.51(2H, s), 6.59(1H, d, J=8Hz), 7.35(1H, 
dd, J=8, 2Hz), 7.51-7.69(4H, m), 7.91(1H, br s), 8.17 (2H, d, J=8Hz). 
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Mass(ESI) : m/z 533 (M-l) 
mp231-232°C 
Example 122 

In the same manner as in Example 1, 3- (2 -chloro-4-(E) - (2 -phenyl- 
ethenyl)benzyl)-2-methyl-5-((4-methylbenzene) sulfonylcarbamoyl) -3H- 
iirudazo[4,5-b]pyridine (22 1 mg) was obtained as white crystals from 3-(2-chloro- 
4-(E)-(2-phenylet±ienyl)benzyl)-2-me^ 
acid (200 mg) and (4-methylbenzene) sulfonamide (126 mg). 

1 H-NMR(CDC1 3 ) : 2.36(3H, s), 2.64(3H, s), 5.58(2H, s), 6.92(1H, d, J=8Hz), 7.03(1H, 
d, J=16Hz), 7.15(1H, d, J=19Hz), 7.25-7.38(6H, m), 7.50(2H, d, J=8Hz), 7.63(1H, s), 
8.00-8.09(4H, m) 
Mass(ESI) : m/z 555(M-H)' 
Example 123 

In the same manner as in Example 1, 3-(2-chloro-4-(E)-(2-phenyl- 
etJienyl)benzyl)-2-methyl-5-((4-^ 

bjpyridine (229 mg) was obtained as white crystals from 3-(2-chloro-4-(E)-(2- 
phenyle1±ienyl)benzyl)-2-metjiyl-3H-imM acid (200 

mg) and (4 -vinylbenzene) sulfonamide (135 mg). 

1 H-NMR(CDC1 3 ) : 2.65(3H, s), 5.37(1H, d, J=9Hz), 5.57(2H, s), 5.79(1H, d, J=16Hz), 
6.68(1H, dd, J=9,17Hz), 6.84(1H, d, J=8Hz), 7.02-7.53(8H, m), 7.63(1H, s), 8.05- 
8.08(4H, m) 

Mass(ESI) : m/z 567(M-H)- 
Example 124 

In the same manner as in Example 1, 3-(2-chloro-4-(E)-(2-phenyl- 
ethenyl)benzyl)-2 -methyl-5-(E) -((2-phenylethenyl) sulfonylcarbamoyl) -3H- 
imidazo[4,5-b]pyridine (227 mg) was obtained as white crystals from 3-(2-chloro- 
4-(E)-(2-phenylet±ienyl)ben2yl)-2-m 

acid (200 mg) and (E)-(2-phenylethene) sulfonamide (135 mg). 
1 H-NMR(CDC1 3 ) : 2.66(3H, s), 5.58(2H, s), 6.77(1H, d, J=8Hz), 6.98-7. 17(3H, m), 
7.29-7.53(1 1H, m), 7.63(1H, s), 7.77(1H, d, J=16Hz), 8.10(1H, d, J=8Hz), 8. 15(1H, 
d, J=8Hz) 

Mass(ESI) : m/z 567(M-H)* 
Example 125 

In the same manner as in Example 1, 3-(2-chloro-4-(E)-(2-phenyl- 
ethenyl)benzyl)-5-((5-chlorothiophen-2-yl) sulfonylcarbamoyl) -2-methyl-3H- 
imidazo[4,5-b]pyridine (227 mg) was obtained as white crystals from 3-(2-chloro- 
4-(E)-(2-phenyletJienyl)ben2yl)^ 

acid (200 mg) and 5-chlorothiophene-2-sulfonamide (145 mg). 
*H-NMR(CDC1 3 ) : 2.66(3H, s), 5.57(2H, s), 6.82(1H, d, J=8Hz), 6.99(1H, d, J=3Hz), 
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7.02(1H, d, J=16Hz), 7.13(1H, d, J=16Hz), 7.29-7.39(4H, m), 7.50(1H, d, J=7Hz), 
7.63(1H, s), 7.75(1H, d, J=3Hz), 8.09(1H, d, J=8Hz), 8.13(1H, d, J=8Hz) 
Mass(ESI) : m/z 581(M-H)" 
Exampl 126 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yljsulfonylcarbamoy 

imidazo[4,54)]pyridine (226 mg) was obtained as white crystals from 3-(2-chloro- 
4-(E)-(2-phenylet±ienyl)benzyl)-2-meta^ 

acid (200 mg) and 5-bromothiophene-2-sulfonamide (178 mg). 

1 H-NMR(CDC1 3 ) : 2.68(3H, s), 5.57(2H, s), 6.82(1H, d, J=8Hz), 7.00-7. 16(3H, m), 

7.28-7.38(4H, m), 7.51(2H, d, J=8Hz), 7.63(1H, s), 7.70(1H, d, J=3Hz), 8.08(1H, d, 

J=8Hz), 8. 13(1H, d, J=8Hz) 

Mass(ESI) : m/z 627(M-H)" 

Example 127 

In the same manner as in Example 1, 3- (2-chloro-4-(E) - (2-phenyl- 
ethenyl)benzyl)-2-methyl-5-( 1 -pen1^esulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (202 mg) was obtained as white crystals from 3-(2-chloro-4-(E)-(2- 
phenylethenyl)benzyl)-2-methyl-3H-im^ acid (200 

mg) and l-pentanesulfonamide(lll mg). 

1 H-NMR(CDC1 3 ) : 8.03(3H, t, J=7Hz), 1.22-1.43(4H, m), 1.80-1.92(2H, m), 2.67(3H, 
s), 3.53(2H, t, J=8Hz), 5.58(2H, s), 6.77(1H, d, J=8Hz), 6.99(1H, d, J=16Hz), 
7.13(1H, d, J=17Hz), 7.29-7.36(4H, m), 7.49(2H, d, J=8Hz), 7.63(1H, s), 8.13(1H, d, 
J=8Hz), 8.20(1H, d, J=8Hz) 
Mass(ESI) : m/z 537(M+H) + 
Example 128 

In the same manner as in Example 1, 3-(2-chloro-4-(2-phenylethyl)- 
benzyl)-2-methyl-5-((4-methylbenzene)s^ 

b]pyridine (193 mg) was obtained as white crystals from 3-(2-chloro-4-(2- 
phenylethyl)benzyl)-2-met±iyl-3H-ir^ acid (200 

mg) and (4-methylbenzene)sulfonamide (127 mg). 

1 H-NMR(CDC1 3 ) : 2.42(3H, s), 2.02(3H, s), 2.86(4H, s), 5.56(2H, s), 6.62(1H, d, 
J=8Hz), 7.00(1 H, d, J=8Hz), 7.13-7.33(8H, m), 8.02-8.09(4H, m) 
Mass(ESI) : m/z 557(M-H)" 
Example 129 

In the same manner as in Example 1, 3-(2-chloro-4-(2-phenylethyl)- 
benzyl) -2-methyl-5-((4-vmyfo^ 

b]pyridine (174 mg) was obtained as white crystals from 3-(2-chloro-4-(2- 
phenylethyl)benzyl)-2-metiiyl-3H^ acid (200 

mg) and (4-vinylbenzene)sulfonamide (226 mg). 
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1 H-NMR(CDC1 3 ) : 2.61(3H, s), 2.91(4H, s), 5.43(1H, d, J-lOHz), 5.88(1H, d, 
J=16Hz), 6.64(1H, d, J=8Hz), 6.74(1H, dd, J=9,16Hz), 7.00(1H, d, J=8Hz), 7.16- 
7.33(6H, m), 7.64(2H, d, J=8Hz), 8.04-8. 14(4H, m) Mass(ESI) : m/z 

569(M-H)" 
Example 130 

In the same manner as in Example 1, 3-(2-cWoro-4-(2-phenylethyl)- 
benzyl)-2-methyl-5-(E)-((2-phenylefo^ 

b]pyridine (242 mg) was obtained as white crystals from 3-(2-chloro-4-(2- 
phenylethyl)benzyl)-2-methyl-3H-ir^^ acid (200 

mg) and (E)-(2-phenylethene)sulfonamide (226 mg). 

1 H-NMR(CDC1 3 ) : 2.61(3H, s), 2.91(4H, s), 5.57(2H, s), 6.62(1H, d, J=8Hz), 7.00(1H, 
d, J=8Hz), 7.14-7.32(7H, m), 7.42-7.45(3H, m), 7.53(2H, d, J=8Hz), 7.83(1H, d, 
J=15Hz), 8.08(1H, d, J=8Hz), 8.17(1H, d, J=8Hz) 
Mass(ESI) : m/z 569(M-H)" 
Example 131 

In the same manner as in Example 1, 3-(2-chloro-4-(2-phenylettiyl)- 
benzyl)-5-((5-cMorothiophen-2-yl)su^ 

bjpyridine (199 mg) was obtained as white crystals from 3-(2-chloro-4-(2- 
phenylet±iyl)benzyl)-2-met±iyl-3H-^ acid (200 

mg) and 5-chlorothiophene-2-sulfonamide (243 mg). 

1 H-NMR(CDC1 3 ) : 2.63(3H, s), 2.92(3H, s), 5.56(2H, s), 6.64(1H, d, J=8Hz), 6.96(1H, 
d, J=3Hz), 7.01(1H, d, J=8Hz), 7.16-7.32(6H, m), 7.78(1H, d, J=3Hz), 8,08(1H, d, 
J=8Hz), 8.14(1H, d, J=8Hz) 
Mass(ESI) : m/z 583(M-HK 
Example 132 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylc^bamoyl)-3-(2-chto^ 

imidazo[4,5-b]pyridine (263 mg) was obtained as white crystals from 3-(2-chloro- 
4-(2 -phenylethyl) bemyl) -2 -methyl-3 H-imidazo[4 ,5-b]pyridine-5-carboxylic acid 
(200 mg) and 5-bromothiophene-2-sulfonamide (298 mg). 

1 H-NMR(CDC1 3 ) : 2.62(3H, s), 2.90(4H, s), 5.56(2H, s), 6.65(1H, d, J=8Hz), 7.01(1H, 
d, J=8Hz), 7.08(1H, d, J=3Hz), 7.12-7.30(6H, m), 7.74(1H, d, J=4Hz), 8.07(1H, d, 
J=8Hz), 8.13(1H, d, J=8Hz) 
Mass(ESI) : m/z 629(M-H)* 
Exam pi 133 

In the same manner as in Example 1, 3-(2-chloro-4-(2-phenylethyl)- 
benzyl)-2-methyl-5-( l-pentanesulfonylc^bamoyl)-3H-imidazo[4,5-b]pyridine (166 
mg) was obtained as white crystals from 3-(2-chloro-4-(2-phenylethyl)-benzyl)-2- 
me1±iyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and 1- 
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pentanesulfonamide (186 mg). 

1 H-NMR(CDC1 3 ) : 0.88(3H, t, J=7Hz), 1.28-1.47(4H, m), 1.83-1.94(2H, m), 2.62(3H, 
s), 2.90(4H, s), 3.56(2H, t, J=8Hz), 5.56(2H, s), 6.63(1H, d, J=8Hz), 6.97(1H, d, 
J=8Hz), 7.13-7.80(6H, m), 8.13(1H, d, J=8Hz), 8.20(1H, d, J=8Hz) 

Mass(ESI) : m/z 537(M-H)~ 
Example 134 

In the same manner as in Example 1, 3-(4-benzyloxy-2-chlorobenzyl)-2- 
methyl-5-((4-metiiylbenzene)suto^ (259 
mg) was obtained as white crystals from 3-(4-benzyloxy-2-chlorobenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (230 mg) and (4- 
methylbenzene) sulfonamide (145 mg). 

1 H-NMR(CDC1 3 ) : 2.41(3H, s), 2.64(3H, s), 5.06(2H, s), 5.52(2H, s), 6.78-6.88(2H, 
m), 7.12(1H, s), 7.29-7.43(7H, m), 8.03-8.07(4H, m) 
Mass(ESI) : m/z 559(M-H)" 
Example 135 

In the same manner as in Example 1, 3-(4-benzyloxy-2-chlorobenzyl)-2- 
met±iyl-5-((4-\rinylbenzene)sulfo^ (214 mg) 

was obtained as white crystals from 3-(4-benzyloxy-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and (4- 
vinylbenzene) sulfonamide (135 mg). 

1 H-NMR(CDC1 3 ) : 2.63(3H, s), 5.07(2H, s), 5.42(1H, d, J=9Hz), 5.51(2H, s), 5.86(1H, 
d, J=17Hz), 6.67-6.90(3H, m), 7.12(1H, d, J=2Hz), 7.32-7.4 3(5H, m), 7.52(2H, d, 
J=8Hz), 8.02-8. 13(4H, m) 
Mass(ESI) : m/z 571(M-H)" 
Example 136 

In the same manner as in Example 1, 3-(4-ben2yloxy-2-cWorobenzyl)-2- 
methyl-5-(E)-((2-phenylethenyl)sulfony^ 

(212 mg) was obtained as white crystals from 3-(4-benzyloxy r -2-chlorobenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and (E)-(2- 
phenylethene) sulfonamide (135 mg). 

1 H-NMR(CDC1 3 ) : 2.13(3H, s), 5.06(2H, s), 5.53(2H, s), 6.73(1H, d, J=8Hz), 6.84(1H, 
dd, J=2,8Hz), 7.10-7.18(2H, m), 7.32-7.43(8H, m), 7.50-7.53(2H, m), 7.82(1H, d, 
J=15Hz), 8.07(1H, d, J=8Hz), 8.15(1H, d, J=8Hz) 
Mass(ESI) : m/z 571(M-H)" 
Example 137 

In the same manner as in Example 1, 3-(4-benzyloxy-2-chlorobenzyl)-5- 
((5-chlorotliiophen-2-yl)sutf^ 

(178 mg) was obtained as white crystals from 3-(4-benzyloxy-2-chlorobenzyl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and 5- 
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chlorothiophene-2-sulfonamide (145 mg). 

1 H-NMR(CDC1 3 ) : 2.67(3H, s), 5.06(2H, s), 5.51(2H, s), 6.78(1H, d, J=8Hz), 6.85(1H, 
dd, J=2,8Hz), 6.92(1H, d, J=3Hz), 7.12(1H, d, J=2Hz), 7.32-7.42(5H, m), 7.78(1H, 
d, J=7Hz), 8.06(1H, d, J=8Hz), 8.10(1H, d, J=8Hz) 
Mass(ESI) : m/z 585(M-H)' 
Example 138 

In the same manner as in Example 1, 3-(4-benzyloxy-2-chlorobenzyl)-5- 
((5-bromotWophen-2-yl)sulfonylc^bam 

(227 mg) was obtained as white crystals from 3-(4-benzyloxy-2-chlorobenzyl)-2- 
memyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg) and 5- 
bromothiophene-2-sulfonamide (178 mg). 

1 H-NMR(CDC1 3 ) : 2.63(3H, s), 5.05(2H, s), 5.52(2H, s), 6.80(1H, d, J=5Hz), 6.84(1H, 
dd, J=2,8Hz), 7.07(1H, d, J=7Hz), 7.10(1H, d, J=3Hz), 7.32-7 .42(5H, m), 7.72(1H, 
d, J=3Hz), 8.07(1H, d, J=8Hz), 8.12(1H, d, J=8Hz) 
Mass(ESI) : m/z 630(M-H)" 
Example 139 

In the same manner as in Example 1, 3-(4-benzyloxy-2-chloroben2yl)-2- 
methyl-5-(l-pentenesulfonylcarbamoyl)-3H-imidazo[4,5-b]pjTidine (184 mg) was 
obtained as white crystals from 3-(4-benzyloxy-2-chlorobenzyl)-2-methyl-3H- 
imidazo[4,5-b)pyridine-5-carboxylic acid (200 mg) and 1-pentane- sulfonamide 
(lllmg). 

1 H-NMR(CDC1 3 ) : 0.87(3H, t, J=8Hz), 1.30-1.48(4H, m), 1.83-1.93(2H, m),2.64(3H, 
s), 3.53(2H, t, J=8Hz), 5.04(2H, s), 5.51(2H, s), 6.74(1H, d, J=8Hz), 6.82(1H, dd, 
J=2,8Hz), 7.10(1H, d, J=8Hz), 7.30-7.40(5H, m), 8.10(1H, d, J=8Hz), 8.17(1H, d, 
J=8Hz) 

Mass(ESI) : m/z 539(M-H)" 
Example 140 

In the same manner as in Example 1, 3-(2-chloro-4-((cyclohexylmethyl)- 
oxy)benzyl)-2-methyl-5-((4-memylbenzene)sulfonylcarbamoyl)-3H-imidazo-[4,5- 
b]pyridine (211 mg) was obtained as white crystals from 3-(2-chloro-4- 
((cyclohexylmemyl)oxy)benzyl)-2-memyl-3H4n^ 
acid (200 mg) and (4-methylbenzene) sulfonamide (124 mg). 
1 H-NMR(CDC1 3 ) : 0.97-1.36(5H, m), 1.67-1.87(6H, m), 2.41(3H, s), 2.63(3H, s), 
3.74(2H, d, J=7Hz), 5.51(2H, s), 6.77(2H, s), 7.01(1H, s), 7.32(2H, d, J=8Hz), 
8.02-8.07(4H, m) 
Mass(ESI) : m/z 565(M-H)' 
Exampl 141 

In the same manner as in Example 1, 3 - (2 - chloro-4- ( (cyclohexylmethyl) - 
oxy)berizyl)-2-met±iyl-5-((4-vinylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
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bjpyridine (203 mg) was obtained as white crystals from 3-(2-chloro-4- 

((cyclohexylmemyl)oxy)benzyl)-2-memyl-3H-i^ 

acid (200 mg) and (4-vinylbenzene)sulfonamide (133 mg). 

1 H-NMR(CDC1 3 ) : 0.98-1.38(5H, m), 1.68-1.88(6H, m), 2.64(3H, s), 3.75(2H, d, 

J=7Hz), 5.43(1H, d, J=llHz), 5.50(2H, s), 5.87(1H, d, J=16Hz), 6.69-6.78(3H, m), 

7.00(1H, s), 7.53(2H, d, J=8Hz), 8.00-8.12(4H, m) 

Mass(ESI) : m/z 577(M-H)- 

Example 142 

In the same manner as in Example 1, 3-(2-chloro-4-((cyclohexylmethyl)- 
oxy)benzyl)-2-methyl-5-(E)-((2-phenylemenyl)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (193 mg) was obtained as white crystals from 3-(2-chloro-4- 
((cyclohexylmemyl)oxy)benzyl)-2-memyl-3H-ir^ 
acid (200 mg) and (E)-(2-phenylethene) sulfonamide (133 mg). 
1 H-NMR(CDC1 3 ) : 0.96-1.36(5H, m), 1.68-1. 84(6H, m), 2.64(3H, s), 3.72(2H, d, 
J=7Hz), 5.51(2H, s), 6.69-6.74(2H, m), 7.00(1H, d, J=2Hz), 7.14(1H, d, J=15Hz), 
7.36-7.46(3H, m), 7.52-7.56(2H, m), 7.81(1H, d, J=16Hz), 8.08(1H, d, J=8Hz), 
8.13(lH,d, J=8Hz) 
Mass(ESI) : m/z 577(M-H)" 
Example 143 

In the same manner as in Example 1, 3- (2-chloro-4-((cyclohexylmethyl) - 
oxy)benzyl)-5-((5-chlorothiophen-2-yl)sulfonylcarbamoyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (155 mg) was obtained as white crystals from 3-(2-chloro- 
4-((cyclohexylmemyl)oxy)benzyl)-2-memyl-3H-^ 
acid (200 mg) and 5-(±ilorothiophene-2-sulfonamide (143 mg). 
1 H-NMR(CDC1 3 ) : 0.97-1.36{5H, m), 1.37-1.87(6H, m), 2.65(3H, s), 3.73(2H, d, 
J=7Hz), 5.50(2H, s), 6.73-6.82(2H, m), 6.94(1H, d, J=2Hz), 7.00(1H, s), 7.76(1H, d, 
J=3Hz), 8.06(1H, d, J=8Hz), 8.10(1H, d, J=8Hz) 
Mass(ESI) : m/z591(M-H)- 
Example 144 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2-chloro-4-((cyclohexylmemyl)oxy)berizyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine (178 mg) was obtained as white crystals from 3-(2-chloro- 
4-((cyclohexylmemyl)oxy)benzyl)-2-memyl-3H-imidazo[4,5-b]pyri(im 
acid (200 mg) and 5-bromothiophene-2-sulfonamide (175 mg). 
1 H-NMR(CDC1 3 ) : 0.97-1.36(5H, m), 1.68-1. 87(6H, m), 2.64(3H, s), 3.73(2H, d, 
J=7Hz), 5.50(2H, s), 6.72-6.80(2H, m), 7.00(1H, s), 7.08(1H, d, J=3Hz), 7.72(1H, d, 
J=3Hz), 8.05(1H, d, J=8Hz), 8.11(1H, d, J=8Hz) 

Mass(ESI) : m/z _537(M-H)" 
Exampl 145 
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In the same manner as in Example 1, 3 - (2 -chloro -4 - ( (cy cloh exy lmethyl) - 
oxy)benzyl)-2-methyl-5-(l-pentanesulfonylcarta 
(178 mg) was obtained as white crystals from 3-(2-chloro-4- 
((cyclohexylme1hyl)oxy)berizyl)-2-mefo 
acid (200 mg) and 1-pentanesulfonamide (110 mg). 

1 H-NMR(CDC1 3 ) : 0.88(3H, t, J=8Hz), 0.96-1.48(9H, m), 1.68-1.92(8H, m), 2.64(3H, 
s), 3.53(2H, t, J=8Hz), 3.72(2H, d, J=7Hz), 5.46(2H, s), 6.70-6.76(2H, m), 6.78 (1H, 
s), 8.09(1H, d, J=8Hz), 8.16(1H, d, J=8Hz) 
Mass(ESI) : m/z 545(M-H)" 
Example 146 

In the same manner as in Example 1, 3-(2-chloro-4-(methylthio) benzyl) -2- 
memyl-5-[(4-methylbenzene)sulfonyl(^bamoyl]-3H-imidazo[4,5-b]pyridine ( 18 1 
mg) was obtained as colorless crystals from 3-(2-chloro-4-(methylthio)-benzyl)-2- 
memyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (160 mg). 
1 H-NMR(CDC1 3 ) : 2.41(3H, s), 2.50(3H, s), 2.63(3H, s), 5.52(2H, s), 6.73(1H, d, 
J=8Hz), 7.09(1H, d, J=8Hz), 7.30-7.37(3H, m), 8.00-8.07(4H, m). 
Mass(ESI) : m/z 499(M- 1) 
mp 180-181°C 
Example 147 

In the same manner as in Example 1, 3-(2-chloro-4-(methylthio)benzyl)-2- 
memyl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (174 mg) 
was obtained as colorless crystals from 3-(2-chloro-4-(methylthio)-benzyl)-2- 
memyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (160 mg). 

^-NMRtCDCU : 2.50(3H, s), 2.64(3H, s), 5.44(1H, d, J=llHz), 5.53(2H, s), 
5.88(1H, d, J=18Hz), 6.57(1H, d, J=8Hz), 6.71(2H, dd, J=18,HHz), 7.08(1H, dd, 
J=8,2Hz), 7.32(1H, d, J=2Hz), 7.54(2H, d, J=8Hz), 8.00-8. 14(4H, m). 
Mass(ESI) : m/z 513(M+1) 
mp 197-198°C 
Example 148 

In the same manner as in Example 1, 3-(2-chloro-4-(methylthio)benzyl)-2- 
memyl-5-(E)-[(2-phenylemenyl)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine 
(174 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
(methylthio)berizyl)-2-memyl-3H-imidazo[4,5-b]pyridme-5-carbox^^ acid (160 

mg). 

Hi-NMRfCDCU) : 2.48(3H, s), 2.63(3H, s), 5.53(2H, s), 6.67(1H, d, J=8Hz), 7.06(1H, 
dd, J=8,lHz), 7.14(1H, d, J=15Hz), 7.23-7.33(lH, overlapped with H 2 0), 7.36- 
7.47(3H, m), 7.50-7.59(2H, m), 7.81(1H, d, J=15Hz), 8.09(1H, d, J=8Hz), 8.17(1H, 
d, J=8Hz), 10.01(1H, brs). 
Mass(ESI) : m/z 5 13(M+ 1). 
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mp 175-176°C 
Exaxnpl 149 

In the same manner as in Example 1, 3-(2-chlorp-4-(methylthio)benzyl)-5- 
[(5-cWorothiophen-2-yl)sulfonylcarbamoyl]-2-memyl-3H-imidazo[4,5-b]pyridm 
(186 mg) was obtained as colorless crystals from 3-(2-chloro-4-(methylthio)- 
ben^l)-2-memyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (160 mg). 
'H-NMRfCDCU : 2.40(3H, s), 2.65(3H, s), 5.53(2H, s), 6.73(1H, d, J=8Hz), 6.95(1H, 
d, J=5Hz), 7.08(1H, dd, J=8,2Hz), 7.31(1H, d, J=2Hz), 7.77(1H, d, J=5Hz), 7.70(1H, 
d, J=8Hz), 8.12(1H, d, J=8Hz). 
Mass(ESI) : m/z 528(M+1) 
mp 170-171°C 
Example 150 

In the same manner as in Example 1, 3-[2-cliloro-4-(methylthio)benzyl]-5- 
[(5-bromothiophen-2-yl)sulfonylcarbam 

(211 mg) was obtained as colorless crystals from 3-(2-chloro-4-(methylthio)- 
benzyl)-2-memyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (160 mg). 
1 H-NMR(CDC1 3 ) : 2.49(3H, s), 2.65(3H, s), 5.52(2H, s), 6.73(1H, d, J=8Hz), 7.02- 
7.13(2H, m), 7.31(1H, br s), 7.72(1H, d, J=5Hz), 8.08(1H, d, J=8Hz), 8.12(1H, d, 
J=8Hz). 

Mass(ESI) : m/z572(M+l) 
mp 169-170°C 
Example 151 

In the same manner as in Example 1, 3-(2-chloro-4-(methylthio)benzyl)-2- 
memyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]p3n-idine (169 mg) was 
obtained as colorless crystals from 3-(2-chloro-4-(methylthio)benzyl)-2-methyl- 
3H-imidazo[4,5-b]pyridine-5-carboxylic acid (160 mg). 

x H-NMR(CDCl3) : 0.90(3H, t, J=8Hz), 1.26-1.49(4H, m), 1.81-1.95(2H, m), 2.47(3H, 
s), 2.64(3H, s), 3.50-3.60(2H, m), 5.52(2H, s), 6.70(1H, d, J=8Hz), 7.05(1H, dd, 
J=8,lHz), 7.30(1H, d, J=lHz), 8.12(1H, d, J=8Hz), 8.19(1H, d, J=8Hz), 9.81(1H, br 
s). 

Mass(ESI) : m/z481(M+l) 
mp 184-185°C 
Example 152 

In the same manner as in Example 1, 3-(2-chloro-4-(ethoxycarbonyl)- 
benzyl)-2-memyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (173 mg) was obtained as white crystals from 3-(2-chloro-4- 
(emoxycarbonyl)benzyl)-2-methyl-3H-iniidazo[4,5-b]pyridine-5-c^boxylic acid 
(150 mg) and (4-methylbenzene)sulfonamide (103 mg). 

1 H-NMR(CDC1 3 ) : 1.40(3H, t, J=7Hz), 2.42(3H, s), 2.59(3H, s), 4.39(2H, q, J=7Hz), 
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5.63(2H, s), 6.70(1H, d, J=8Hz), 7.27-7.33(2H, m), 7.83(1H, d, J=8Hz), 8.00- 
8.07(5H, m) 

Mass(ESI) : m/z 525(M-H)" 
Example 153 

In the same manner as in Example 1, 3-(2-chloro-4-(ethoxycarbonyl)- 
benzyl) -2-methyl-5-((4-vm 

b]pyridine (212 mg) was obtained as white crystals from 3-(2-chloro-4- 

(et±ioxycarbonyl)benzyl)-2-methyl-3H^ 

(200 mg) and (4-vinylbenzene) sulfonamide (147 mg). 

1 H-NMR(CDC1 3 ) : 1.40(3H, t, J=7Hz), 2.59(3H, s), 4.40(2H, q, J=7Hz), 5.43(1H, d, 
J=9Hz), 5.64(2H, s), 5.88(1H, d, J=16Hz), 6.68-6.77(2H, m), 7.52(1H, d, J=8Hz), 
7.83(1H, dd, J=2,8Hz), 8.05-8. 16(5H, m) 
Mass(ESI) : m/z 537(M-H)" 
Example 154 

In the same manner as in Example 1, 3-(2-chloro-4-(ethoxycarbonyl)- 
benzyl) -2-methyl-5-(E)-((2 -phenylethenyl) sulfonylcarbamoyl) -3H-imidazo [4,5- 
b]pyridine (237 mg) was obtained as white crystals from 3-(2-chloro-4- 
(etho^carbonyl)benzyl)-2-methyl-3H^ acid 
(200 mg) and (E)-(2-phenylethene) sulfonamide (147 mg). 

1 H-NMR(CDC1 3 ) : 11.38(3H, t, J=7Hz), 2.60(3H, s), 4.37(2H, q, J=7Hz), 5.65(2H, s), 
6.65(1H, d, J=8Hz), 7.14(1H, d, J=15Hz), 7.36-7.53(5H, m), 7.77- 7.85(2H, m), 
8.12-8.20(3H, m) 
Mass(ESI) : m/z 537(M-H)" 
Example 155 

In the same manner as in Example 1, 3-(2-chloro-4-(ethoxycarbonyl)- 
benzyl)-5-((5-chlorothiophen-2-yl)sulfonylcarbamoyl)-2-methyl-3H^ 
b]pyridine (2 10 mg) was obtained as white crystals from 3-(2-chloro-4- 
(ethoxycarbonyl)benzyl)-2-methyl-3 

(200 mg) and 5-chlorothiophene-2-sulfonamide (159 mg). 

*H-NMR(CDC1 3 ) : 1.39(3H, t, J=7Hz), 2.60(3H, s), 4.38(2H, q, J=7Hz), 5.62(2H, s), 
6.70(1H, d, J=8Hz), 6.93(1H, d, J=3Hz), 7.26(1H, s), 7.73(1H, d, J=4Hz), 7.83(1H, 
dd, J=2,8Hz), 8.1 1-8.17(3H, m) 
Mass(ESI) : m/z 551(M-H)- 
Example 156 

In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl-3-(2-chloro-4-(efo^ 

imidazo[4,5-b]pyridine (229 mg) was obtained as white ciystals from 3-(2-chloro- 
4-(ethoxycarbonyl)benzyl)-2-meth^ acid 
(200 mg) and 5-bromothiophene-2-sulfonamide (194 mg). 
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1 H-NMR(CDC1 3 ) : 1.19(3H, t, J=7Hz), 2.62(3H, s), 4.38(2H, q, J=8Hz), 5.63(2H, s), 
6.71(1H, d, J=8Hz), 7.07(1H, d, J=4Hz), 7.71(1H, d, J=3Hz), 7.83(1H, dd, J=2,8Hz), 
8.09-8. 15(3H,m) 
Mass(ESI) : m/z 597(M-H)~ 
Example 157 

In the same manner as in Example 1, 3-(2-chloro-4-(ethoxycarbonyl)- 
benzyl)-2-methyl-5-( l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]p3nidine (197 
mg) was obtained as white crystals from 3-(2-chloro-4-(ethoxycarbonyl)-benzyl)-2- 
melJiyl-3H-imidazo[4,5-b]p3aidine-5-carboxylic acid (200 mg) and 1- 
pentanesulfonamide (121 mg). 

1 H-NMR(CDC1 3 ) : 0.88(3H, t, J=7Hz), 1.27-1.47(7H, m), L82-1.92(2H, m), 2.60(3H, 
s), 3.53(2H, t, J=8Hz), 4.38(2H, q, J=7Hz), 5.62(2H, s), 6.67(1H, d, J=8Hz), 7.83( 1H, 
dd, J=2,8Hz), 8.14-8.24(3H, m) 
Mass(ESI) : m/z 505(M-H)- 
Example 158 

In the same manner as in Example 1, 3- (2-chloro-4-((phenyloxy) methyl) - 
ben^l)-2-met±iyl-5-[(4-metJiy^^^ 

b]pyridine (182 mg) was obtained as pale-yellow crystals from 3-(2-chloro-4- 

((phenylo^)methyl)benzyl)-2-melJiyl-3H-imidazo[4,5-b]pyri 

(200 mg) and (4-methylbenzene) sulfonamide (127 mg). 

1 H-NMR(300MHz, DMSO-d 6 )<5 : 2.38(s, 3H), 2.48(s, 3H), 5.12(s, 2H), 5.83(s, 3H), 
6.76(d, J=8Hz, 1H), 6.90-7 ,04(m, 3H), 7.24-7.38(m, 3H), 7.42(d, J=8Hz, 2H), 
7.66(s, 1H), 7.83-7.95(m, 3H), 8.14(d, J=8Hz, 1H) 
MS(ESI) : m/e 559(M-H) 
Example 159 

In the same manner as in Example 1, 3-(2-chloro-4-((phenyloxy)methyl)- 
benzyl)-2-methyl-5-[(4-vinylbenzene^ 

b]pyridine (135 mg) was obtained as pale-yellow crystals from 3-(2-chloro-4- 
((phenyloxy)metiiyl)benzyl)-2-me acid 
(200 mg) and (4-vinylbenzene) sulfonamide (135 mg). 

1 H-NMR(300MHz, DMSO-cytf : 2,46(s, 3H), 5.11(s, 2H), 5.46(d, J=llHz, 1H), 
5.83(s, 2H), 6.0 l(d, J=18Hz, 1H), 6.74(d, J=8Hz, 1H), 6.81(dd, J-ll,18Hz, 1H), 
6.90-7.03(m, 3H), 7.24-7 .36(m, 3H), 7.64-7.75(m, 3H), 7.90(d , J=8Hz, 1H), 7.98(d, 
J=8Hz, 2H), 8.13(d, J=8Hz, 1H) 
MS(ESI):m/e 571(M-H) 
Example 160 

In the same manner as in Example 1, 3-(2-chloro-4-((phenyloxy)methyl)- 
benzyl)-2-met±tyl-5-[(E)-(2-phenyleth^ 

b]pyridine (152 mg) was obtained as pale-yellow crystals from 3-(2-chloro-4- 
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((phenyloxy)me1±iyl)ben2yl)-2-m acid 

(200 mg) and (EH2-phenylet±iene) sulfonamide (135 mg). 

1 H-NMR(300MHz, DMSO-d 6 )tf : 2.46(s, 3H), 5.60(s, 2H), 5.84(s, 2H), 6.68(d, 

J=8Hz, 1H), 6.90-7.02(m, 3H), 7.24-7.36(m, 3H), 7.40-7.59(m, 4H), 7.66(s-like, 

2H), 7.73-7.82(m, 2H), 7.98(d, J=8Hz, 1H), 8.18(d, J=8Hz, 1H) 

MS(ESI) :m/e 571(M-H) 

Example 161 

In the same manner as in Example 1, 3-(2-chloro-4-((phenyloxy)metJiyl)- 
benzyl)-5-[(5-chlorot±iiophen-2-yl)su^ 

b]pyridine (120 mg) was obtained as pale-yellow crystals from 3-(2-chloro-4- 
((phenyloxy)metliyl)benzyl)-2-me^ acid 
(200 mg) and 5-chlorothiophene-2-sulfonamide (178 mg), 
^-NMR^OOMHz, DMSO-d 6 )(5 : 2.45(s, 3H), 5.61(s, 2H), 5.83(s, 2H), 6.70(d, 
J=8Hz, 1H), 6.90-7.02(m, 3H), 7.24-7.35(m, 4H), 7.65(s, 1H), 7.76(d, J=4Hz, 1H), 
7.97(d, J=8Hz, 1H), 8.18(d, J=8Hz, 1H) 
MS(ESI) : m/e 585,587 
Example 162 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl) sulfonylcarbamoyl] -3 -(2 

imidazo[4,5-b]pyridine (153 mg) was obtained as pale-yellow crystals from 3-(2- 
chloro-4-((phenyloxy)met±iyl)ben^ 

carboxylic acid (200 mg) and 5-bromottaophene-2-sulfonamide (178 mg). 
1 H-NMR(300MHz, DMSO-d 6 )tf : 2.45(s, 3H), 5.10(s, 2H), 5.81(s, 2H), 6.69(d, 
J=8Hz, 1H), 6.90-7.02(m, 3H), 7.24-7.35(m, 3H), 7.39(d, J=4Hz, 1H), 7.65(s, 1H), 
7.70(d, J=4Hz, 1H), 7.97(d, J=8Hz, 1H), 8.17(d, J=8Hz, 1H) 
MS(ESI) : m/e 629,630,633 
Example 163 

In the same manner as in Example 1, 3-(2-cWoro-4-((phenyloxy)methyl)- 
benzyl) -2-methyl-5-( 1 -pentanesulfonylc^bamoyl)-3H-imidazo[4 ,5-b]pyridine ( 1 80 
mg) was obtained as pale-yellow crystals from 3-(2-chloro-4- 
((phenylo^)metiiyl)benzyl)-2-me11iyl-3H-imidazo[4 ,5-b]pyridine-5-carboxylic acid 
(200 mg) and 1-pentanesulfonamide (111 mg). 

x H-NMR(300MHz, DMSO-d 6 )tf : 0.80(t, J=7.5Hz, 3H), 1.17-1.43(m, 4H), 1.63- 
1.77(m, 2H), 2.48(s, 3H), 3.53(t, J=7.5Hz, 2H), 5.51(s, 2H), 5.83(s, 2H), 6.74(d, 
J=8Hz, 1H), 6.90-7.04(m, 3H), 7.23-7.48(m, 3H), 7.65(s, 1H), 8.02(d, J=8Hz, 1H), 
8.20(d, J=8Hz, 1H) 
MS(ESI) :m/e539(M-l) 
Example 164 

In the same manner as in Example 1, 3-[2-chloro-4-(dime1±Lylaraino- 
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metliyl)benzyl]-2-meUi^ 

imidazo[4,5-b]pyridine (80 mg) was obtained as pale-yellow crystals from 3-(2- 
cWoro-4-(dimettiylaminomet±iyl)^^ 

carboxylic acid (115 mg) and (4-methylbenzene)sulfonamide (83 mg). 
1 H-NMR(300MHz, DMSO-dJtf : 2.34(s, 3H), 2.40(s, 6H), 2.46(s, 3H), 3.78(s, 2H), 
5.70(s, 2H), 6.60(d, J=8Hz, 1H), 7.23(d, J=8Hz, 1H), 7.30(d, J=8Hz, 2H), 7.60(s, 
1H), 7.80(d, J=8Hz, 1H), 7.93(d, J=8Hz, 1H), 8.03(d, J=8Hz, 1H) 
MS(ESI) : m/e512(M+H) 
Example 165 

In the same manner as in Example 1, 3-[2-chloro-4-((imidazol- 1- 
yl)metliyl)benzyl]-2-methyl-5-[(4-m 

imidazo[4,5-b]pyridine (180 mg) was obtained as pale-yellow crystals from 3-(2- 
chloro-4-((imidazol- l-yl)meti^ 

carboxylic acid (184 mg) and (4-methylbenzene)sulfonamide (125 mg). 
^-NMR^OOMHz, DMSO-de) 6 : 2.39(s, 3H), 2.45(s, 3H), 5.22(s, 2H), 5.77(s, 2H), 
6.67(d, J=8Hz, 1H), 6.98(s, 1H), 7.14(d, J=8Hz, 1H), 7.25(s, 1H), 7.40(d, J=8Hz, 
2H), 7.48(s, 1H), 7.84-7.93(m, 4H), 8.10(d, J=8Hz, 1H) 
MS(ESI) : m/e 533(M-H) 
Example 166 

In the same manner as in Example 1, 3-[2-chloro-4-((piperidin-l- 
yl)metliyl)benzyl]-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H- 
imidazo[4,5-b]pyridine (57 mg) was obtained as pale-yellow crystals from 3-(2- 
cWoro-4-((piperidin- l-yl)methyl)b^ 

carboxylic acid (148 mg) and (4-methylbenzene) sulfonamide (96 mg). 
x H-NMR(300MHz, DMSO-d 6 ) 6 : 1.43(br peak, 2H), 1.55(br peak, 4H), 2.34(s, 3H), 
2.46(s, 3H), 2.66(br peak, 4H), 3.79(br peak, 2H), 5.69(s, 2H), 6.56(d, J=8Hz, 1H), 
7.23(d, J=8Hz, 1H), 7.29(d, J=8Hz, 2H), 7.58(s, 1H) , 7.80(d, J=8Hz, 2H), 7.90(d, 
J=8Hz, 1H), 8.03(d, J=8Hz, 1H) 
MS(ESI) : m/e 552.2(M+H) 
Example 167 

In the same manner as in Example 1, 3-[2-chloro-4-(phenylthiomethyl)- 
benzyl]-2-met±iyl-5-[(4-me 

b]pyridine (119 mg) was obtained as pale-yellow crystals from 3-(2-chloro-4- 
(phenylthiomet±tyl)ben2yl)-2-meth^ acid 
(175 mg) and (4-methylbenzene) sulfonamide (107 mg). 

1 H-NMR(300MHz, DMSO-d 6 ) 6 : 2.38(s, 3H), 2.4 l(s, 3H), 4.24(s, 2H), 5.79(s, 2H), 
6.68(d, J=8Hz, 1H), 7.12-7.35(m, 6H), 7.43(d, J=8Hz, 1H), 7.54(s, 1H), 7.85- 
7.98(m, 3H), 8.13(d, J=8Hz, 1H) 
Mass (ESI) m/e 575.0 (M-H) 
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Exam pi 168 

In the same manner as in Example 1, 3-(4-((benzyloxy)methyl)-2- 
chloroben2yl)-2-memyl-5-l(4-methylbenzene)sulfonylcarbamoyl]-3H-iniidazo[4^ 
b]pyridine was obtained as pale-yellow crystals (195 mg) from 3-(4- 
((ben^loxy)methyl)-2-cWorobenzyl)-2-methyl-3H-imidazo[4,5-b]pyridine 
carboxylic acid (200 mg) and (4-methylbenzene)sulfonamide (123 mg). 
1 H-NMR (300MHz, DMSO-d 6 )£ : 2.38(s, 3H), 2.46(s, 3H), 4.53(s, 4H), 5.82(s, 2H), 
6.73(d, J=8Hz, 1H), 7.20-7.38(m, 6H), 7.42(d, J=8Hz, 2H), 7.56(s, 1H), 7.85- 
7.94(m, 3H), 8.13(d, J=8Hz, 1H) 
Mass (ESI) m/e 573 (M-H) 
Example 169 

In the same manner as in Example 1, 3-[4-(benzimidazol-2-yl)-2- 
chlorobenzyl]-2-memyl-5-[(4-memylbenzene)sulfonyl<^bamoyl]-3H-imidazo[4,5- 
bjpyridine was obtained as pale-yellow crystals (140 mg) from 3-[4-(benzimidazol- 
2-yl)-2-chlorobenzyl]-2-memyl-3H-imida2»[4,5-b]pyridine-5-carboxylic acid (200 
mg) and (4-methylbenzene) sulfonamide (124 mg). 

1 H-NMR(300MHz, DMSO-d 6 )<5 : 2.34(s, 3H), 2.50(s, 3H), 5.90(s, 2H), 6.98(d, 
J=8Hz, 1H), 7.20-7.30(m, 2H), 7.38(d, J=8Hz, 2H), 7.57-7.69(m, 2H), 7.86-7.94(m, 
3H), 8.06(d, J=8Hz, 1H), 8.16(d, J=8Hz, 1H), 8.37(s, 1H) 
Mass (ESI) m/e 569 (M-H) 
Example 170 

In the same manner as in Example 1, 2-methyl-5-[(4-methylbenzene)- 
sulfonylcarbamoyl]-3-[4-(l-memylbenzimidazol-2-yl)-2-chlorobenzyl]-3H- 
imidazo[4,5-b]pyridine was obtained as pale-yellow crystals (81 mg) from 2- 
methyl-3-[4-( 1 -memylberizimidazol-2-yl)-2-chlorobenzyl]-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (200 mg) and (4-methylbenzene) sulfonamide (120 
mg). 

x H-NMR(300MHz, DMSO-d 6 )d : 2.37(s, 3H), 2.53(s, 3H), 3.89(s, 3H), 5.94(s, 2H), 
6.90(d, J=8Hz, 1H), 7.21-7.37(m, 3H), 7.42(d, J=8Hz, 2H), 7.65(d, J=8Hz, 1H), 
7.70(d, J=8Hz, 1H), 7.78(d, J=8Hz, 1H), 7.90(d, J=8Hz, 2H), 8.09(s, 1H), 8.17(d, 
J=8Hz, 1H) 

Mass (ESI) m/e 585 (M+H) 
Example 171 

In the same manner as in Example 1, 3-[(l-emylbenzimidazol-2- 
yl)memyl]-2-memyl-5-[(4-metliylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
b)pyridine was obtained as pale-yellow crystals (167 mg) from 3-[(l- 
emylbenziniidazol-2-yl)methyl]-2-mefo^ 
acid (180 mg) and (4-methylbenzene) sulfonamide (139 mg). 
^-NMRpOOMHz, DMSO-d 6 )6 : 1.20(t, J=7.5Hz, 3H), 2.37(s, 3H), 2.65(s, 3H), 
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4.53(q, J=7.5Hz, 2H), 6.10(s, 2H), 7.17(t, J=8Hz, 1H), 7.26(t, J=8Hz, 1H), 7.42(d, 
J=8Hz, 2H), 7.53(d, J=8Hz, 1H), 7.60(d, J=8Hz, 1H), 7.87(d, J=8Hz, 1H), 7.90(d, 
J=8Hz, 1H), 8.12(d, J=8Hz, 1H) 
Mass (ESI) m/e 487.2 (M-H) 
Example 172 

In the same manner as in Example 1, 3-(2-chloro-4-(thiophen-2- 
yl)benzyl) -2-methyl-5-( 1 -pentanesulfonylcarbamoyl)-3 H-imidazo[4 ,5-b]pyridine 
was obtained as pale-yellow crystals (174 mg) from 3-(2-chloro-4-(tiiiophen-2- 
yl)benzyl)-2-met±iyl-3H-imidazo[4,5^ acid (180 mg) and 1- 

pentanesulfonamide (106 mg). 

1 H-NMR(300MHz, DMSO-d 6 ) 6 : 0.79(t, J=7.5Hz, 3H), 1.10-1.45(m, 4H), 1.56- 
1.81(m, 2H), 2.50(s, 3H), 3.43-3.63(m, 2H), 5.83(s, 2H), 6.80(d, J=8Hz, 1H), 7.13(t, 
J=5Hz, 1H), 7.50(d, J=8Hz, 1H), 7.55-7.70(m, 2H), 7.86(s-like, 1H), 8.03(d, J=8Hz, 
lH),8.21(d, J=8Hz, 1H) 
Mass (ESI) m/e 515.2 (M-H) 
Example 173 

In the same manner as in Example 1, 3 - (2 -chloro-4- (thiophen- 2 -yl)benzyl) - 
2-metliyl-5-[(4-me1±iylbenzene)sulf^^ was 
obtained as pale-yellow crystals (199 mg) from 3-(2-chloro-4-(thiophen-2- 
yl)benzyl)-2-methyl-3H-intt^ acid (180 mg) and (4- 

methylbenzene) sulfonamide (120 mg). 

^-NMRJSOOMHz, DMSO-d 6 )cy : 2.37(s, 3H), 2.50(s, 3H), 5.84(s, 2H), 6.80(d, 
J=8Hz, 1H), 7.16(t, J=5Hz, 1H), 7.40(d, J=8Hz, 2H), 7.53(dd, J=8, 2Hz, 1H), 7.58- 
7.65(m, 2H), 7.82-7.94(m, 4H), 8.13(d, J=8Hz, 1H) 
Mass (ESI) m/e 535.1 (M-H) 
Example 174 

In the same manner as in Example 1, 3-(2-chloro-4-(thiophen-2- 
yl)benzyl)-5-[(5-chlorothiophen-2-^^^ 

b]pyridine was obtained as pale-yellow crystals (194 mg) from 3-(2-chloro-4- 
(thiophen-2-yl)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridine-5 acid (180 

mg) and 5-chlorothiophene-2-sulfonamide (139 mg). 

x H-NMR(300MHz, DMSO-deJtf : 2.50(s, 3H), 5.83(s, 2H), 6.75(d, J=8Hz, 1H), 
7.15(t, J=5Hz, 1H), 7.28(d, J=4Hz, 1H), 7.51(dd, J=8, 2Hz, 1H), 7.56-7.65(m, 2H), 
7.74(d, J=4Hz, 1H), 7.88(d, J=2Hz, 1H), 7.98(d, J=8Hz, 1H), 8.17(d, J=8Hz, 1H) 
Mass (ESI) m/e 561.0 
Exampl 175 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-(2-chloro-4-^ 

imidazo[4,5-b]pyridine was obtained as pale-yellow crystals (228 mg) from 3-(2- 
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chlon>4-(thiophen-2-yl)benzyl)-2-memyl-3H-imi^ 

acid (180 mg) and 5-bromot±iiophene-2-sulfonamide (170 mg). 

»H-NMR(300MHz, DMSO-cytf : 2.50(s, 3H), 5.83(s, 2H), 6.75(d, J=8Hz, 1H), 

7.14(t, J=5Hz, 1H), 7.37(d, J=4Hz, 1H), 7.52(dd, J=8, 2Hz, 1H), 7.57-7.64(m, 2H), 

7.70(d, J=4Hz, 1H), 7.87(d, J=2Hz, 1H), 7.98(d, J=8Hz, 1H), 8.17(d, J=8Hz, 1H) 

Mass (ESI) m/e 606.7 

Example 176 

In the same manner as in Example 1, 3-(2-chloro-4-(thiophen-2- 
yl)benzyl)-2-memyl-5-[(E)-(2-phenylelhene)sulfonylcarbamoyl]-3H-irnidazo[4,5- 
b]pyridine was obtained as pale-yellow crystals (199 mg) from 3-(2-chloro-4- 
(miophen-2-yl)berizyl)-2-memyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (180 
mg) and ((E)-(2-phenylethene) sulfonamide (129 mg). 

x H-NMR(300MHz, DMSO-d 6 )<5 : 2.50(s, 3H), 5.85(s, 2H), 6.71(d, J=8Hz, 1H), 

7.15(t, J=5Hz, 1H), 7.36-7 .82(m, 10H), 7.88(d, J=2Hz, 1H), 7.98(d, J=8Hz, 1H), 

8.18(d, J=8Hz, 1H) 

Mass (ESI) m/e 547.1 (M-H) 

Example 177 

In the same manner as in Example 1, 3-(2-chloro-4-(thiophen-2- 
yljbenzyl) -2-methyl-5-[(4-vinylbenzene) sulfonylcarbamoyl] -3H-imidazo[4,5- 
b]pyridine was obtained as pale-yellow crystals (194 mg) from 3-(2-chloro-4- 
(miophen-2-yl)benzyl)-2-memyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid ( 180 
mg) and (4-vinylbenzene) sulfonamide (129 mg). 

1 H-NMR(300MHz, DMSO-d^tf : 2.58(s, 3H), 5.45(d, J=llHz, 1H), 5.83(s, 2H), 

6.01(d, J=19Hz, 1H), 6.72-6.90(m, 2H), 7.16(t, J=5Hz, 3H), 7.55(dd, J=8, 2Hz, 1H), 

7.58-7.65(m, 2H), 7.69(d, J=8Hz, 1H), 7.84-7.92(m, 2H), 7.97(d, J=8Hz, 2H), 

8.14(d, J=8Hz, 1H) 

Mass (ESI) m/e 547.1 (M-H) 

Example 178 

In the same manner as in Example 1, 3-(2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl)-2-memyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine 
was obtained as pale-yellow crystals (177 mg) from 3-(2-chloro-4-(5- 
cMorothiophen-2-yl)berizyl)-2-mefoyl-3H-^ 
(180 mg) and 1-pentanesulfonamide (98 mg). 

Hl-NMRpOOMHz, DMSO-cy<5 : 0.79(t, J=7.5Hz, 3H), 1.14-1.41(m, 4H), 1.60- 
1.75(m, 2H), 2.5 l(s, 3H), 3.5 l(t, J=7.5Hz, 2H), 5.83(s, 2H), 6.78(d, J=8Hz, 1H), 
7.18(d, J=4Hz, lH),7.41(dd,J=8,2Hz, 1H), 7.50(d, J=4Hz, 1H), 7.85(d, J=2Hz, 1H), 
8.01(d, J=8Hz, 1H), 8.19(d, J=8Hz, 1H) 
Mass (ESI) m/e 549.0 
Example 179 
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In the same manner as in Example 1, 3-(2-chloro-4-(5-chlorothiophen-2- 
yl)ben^l)-2-memyl-5-((4-methylben2ene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
b]pyridine was obtained as pale-yellow crystals (179 mg) from 3-(2-chloro-4-(5- 
cWorothiophen-2-yl)ben2yl)-2-metJiyl-3H-imidazo[4,5-b]pyri(lme-5-carboxylic acid 
( 180 mg) and (4-methylbenzene) sulfonamide (111 mg). 

1 H-NMR(300MHz, DMSO-d 6 )d : 2.37(s, 3H), 2.50(s, 3H), 5.83(s, 2H), 6.78(d, 
J=8Hz, 1H), 7.20(d, J=4Hz, 1H), 7.40(d, J=8Hz, 2H), 7.48(dd, J=8, 2Hz, 1H), 7.52(d, 
J=4Hz, 1H), 7.83-7.95(m, 4H), 8.15(d, J=8Hz, 1H) 
Mass (ESI) m/e 569.2 
Example 180 

In the same manner as in Example 1, 3-(2-chloro-4-(5-chlorothiophen-2- 
yl)ben2yl)-5-[(5-chloromiophen-2-yl)sulfonylc^bamoyl]-2-memyl-3H-imida2»[4,5- 
b]pyridine was obtained as pale-yellow crystals (182 mg) from 3-(2-chloro-4-(5- 
cWorotWophen-2-yl)benzyl)-2-memyl-3H-imid acid 
(180 mg) and 5-chlorothiophene-2-sulfonamide (128 mg). 
^-NMRPOOMHz, DMSO-dJtf : 2.50(s, 3H), 5.82(s, 2H), 6.73(d, J=8Hz, 1H), 
7.18(d,J=4Hz, lH),7.29(d,J=8Hz, 1H), 7.45(dd, J=8, 2Hz, 1H), 7.51(d, J=4Hz, 1H), 
7.76(d, J=4Hz, 1H), 7.86(d, J=2Hz, 1H), 7.98(d, J=8Hz, 1H), 8.17(d, J=8Hz, 1H) 
Mass (ESI) m/e 595.1, 597.0, 599.0 
Example 181 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylc^bamoyl]-3-(2-chloro-4-(5-cWorothiophen-2-yl)benzyl)-2-methyl-3H- 
imidazo[4,5-b]pyridine was obtained as pale-yellow crystals (207 mg) from 3-(2- 
cMoro-4-(5-chloromiophen-2-yl)benzyl)-2-memyl-3 
carboxylic acid (180 mg) and 5-bromothiophene-2-sulfonamide (156 mg). 
^-NMRpOOMHz, DMSO-d 6 )tf : 2.50(s, 3H), 5.82(s, 2H), 6.74(d, J=8Hz, 1H), 
7. 19(d, J=4Hz, 1H), 7.38(d, J=4Hz, 1H), 7.47(dd, J=8, 2Hz, 1H), 7.5 l(d, J=4Hz, 1H), 
7.70(d, J=4Hz, 1H), 7.87(d, J=2Hz, 1H), 7.98(d, J=8Hz, 1H), 8.18(d, J=8Hz, 1H) 
Mass (ESI) m/e 639.1, 641.3, 643.5 
Example 182 

In the same manner as in Example 1, 3-(2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl)-2-memyl-5-[(E)-(2-phenylethene)sulfonylcarbamcyl]-3H-imidazo[4,5- 
b]pyridine was obtained as pale-yellow crystals (182 mg) from 3-(2-chloro-4-(5- 
chlorothiophen-2-yl)benzyl)-2-memyl-3H-imid 
(180 mg) and (E)-(2-phenylethene)sulfonamide (118 mg). 
"H-NMRpOOMHz, DMSO-d 6 )d : 2.50(s, 3H), 5.84(s, 2H), 6.72(d, J=8Hz, 1H), 
7.18(d, J=4Hz, 1H), 7.35-7.60(m, 6H), 7.60-7.84(m, 3H), 7.86(d, J=2Hz, 1H), 
7.98(d, J=8Hz, 1H), 8.17(d, J=8Hz, 1H) 
Mass (ESI) m/e 581.0, 583.2 
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Exampl 183 

In the same manner as in Example 1, 3-(2-chloro-4-(5-chlorothiophen-2- 
yljbenzyl) -2 -methyl-5- [(4-vinylbenzene) sulfonylcarbamoyl] -3H-imidazo[4,5- 
b]pyridine was obtained as pale-yellow crystals (180 mg) from 3-(2-chloro-4-(5- 
chlorottiiophen-2-yl)benzyl)-2-^ acid 
(180 mg) and (4-vinylbenzene) sulfonamide (1 18 mg). 

*H-NMR(300MHz, DMSO-d 6 )(5 : 2.49(s, 3H), 5.46(d, J=llHz, 1H), 5.83(s, 2H), 
6.0 l(d, J=18Hz, 1H), 6.70-6.98(m, 2H), 7.20(d, J=4Hz, 1H), 7.46(dd, J=8, 2Hz, 1H), 
7.52(d, J=4Hz, 1H), 7.70(d, J=8Hz, 2H), 7.83-7.92(m, 2H), 7.96(d, J=8Hz, 2H), 
8.14(d, J=8Hz, 1H) 
Mass (ESI) m/e 581.2 
Example 184 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2,7- 
dimethyl-5-( l-pentanesulfonyk^bamoyl)-3H-i^ was 
obtained as colorless crystals (165 mg) from 3-(2-cWoro-4-phenylbenzyl)-2,7- 
dimet±iyl-3H-imidazo[4,5-b^ acid (160 mg). 

mp 227-228°C 

1 H-NMR(CDC1 3 ) : 0.85(3H, t, J=8Hz), 1.21-1.44(4H, m), 1.78-1.90(2H, m), 2.67(3H, 
s), 2.75(3H, s), 3.49-3.56(2H, m), 5.60(2H, s), 6.76(1H, d, J=8Hz), 7.33-7.47(3H, m), 
7.52-7.57(2H, m), 7.70(1H, d, J=lHz), 8.01(1H, s), 9.87(1H, br s) 
Mass (ESI) m/z 523 (M-l) 
Example 185 

In the same manner as in Example 1, 3 - (2 -chloro-4-phenylbenzyl) - 5- [(5- 
chlorothiophen-2-yl)sulfonyfc 

was obtained as colorless crystals (177 mg) from 3-(2-chloro-4-phenylben^l)-2,7- 
dime1hyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (160 mg). 
mp 241-242°C 

1 H-NMR(CDC1 3 ) : 2.67(3H, s), 2.72(3H, s), 5.59(2H, s), 6.81(1H, d, J=8Hz), 6.90(1H, 
d, J=5Hz), 7.35-7.49(4H, m), 7.54-7.58(2H, m), 7.67-7.72(2H, m), 7.96(1H, s) 
Mass (ESI) m/z 57 1 (M+ 1) 
Example 186 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-(2-chloro-4-phenylbenzyl)-2,7-dimet±iyl-3H 
b]pyridine was obtained as colorless crystals (175 mg) from 3-(2-chloro-4- 
phenylbenzyl)-2,7-dime1±iyl-3H-im^ acid (160 mg). 

mp 243-244°C 

x H-NMR(CDCl3) : 2.67(3H, s), 2.71(3H, s), 5.59(2H, s), 6.81(1H, d, J=8Hz), 7.03(1H, 
d, J=5Hz), 7.35-7.49(4H, m), 7.56(2H, d, J=8Hz), 7.65(1H, d, J=5Hz), 7.71(1H, d, 
J=lHz), 7.95(1H, s) 
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Mass (ESI) m/z 615 (M-l) 
Exampl 187 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2,7- 
dimetihyl-5-[(4-vinylbenzene)suto^ was 
obtained as colorless crystals (180 mg) from 3-(2-chloro-4-phenylbenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5K^bo^lic acid (160 mg). 
mp 220-22 1°C 

1 H-NMR(CDC1 3 ) : 2.66(3H, s), 2.68(3H, s), 5.41(1H, d, J=10Hz), 5.60(2H, s), 
5.83(1H, d, J=18Hz), 6.65(2H, dd, J=18, 10Hz), 6.81(1H, d, J=8Hz), 7.35-7.50(6H, 
m), 7.57(2H, d, J=8Hz), 7.72(1H, d, J=lHz), 7.90(1H, s), 8.04(2H, d, J=8Hz) 
Mass (ESI) m/z 555 (M-l) 
Example 188 

In the same manner as in Example 1, 3-[2-chloro-4-(thiophen-2- 
yl)benzyl]-2,7-dimet±iyl-5-(l-pentanesu^ 

b]pyridine was obtained as colorless crystals (165 mg) from 3-[2-chloro-4- 
(thiophen-2-yl)ben2yl]-2,7-dim acid 
(160 mg). 
mp 220-224°C 

X H-NMR(CDC1 3 ) : 0.85(3H, t, J=8Hz), 1.20-1.44(4H, m), 1.75-1.90(2H, m), 2.65(3H, 
s), 2.74(3H, s), 3.47-3.56(2H, m), 5.56(2H, s), 6.73(1H, d, J=8Hz), 7.08(1H, t, 
J=4Hz), 7.28-7.34(2H, m), 7.40(1H, br d, J=8Hz), 7.70(1H, s), 8.01(1H, s), 9.85(1H, 
br s) 

Mass (ESI) m/z 529 (M-l) 
Example 189 

In the same manner as in Example 1, 3-[2-chloro-4-(thiophen-2- 
yl)benzyl]-2,7-dimethyl-5-[(4-met±iylbenzene)sulfonylcarbamoyl]-3 
b]pyridine was obtained as colorless crystals (187 mg) from 3-[2-chloro-4- 
(tJiiophen-2-yl)benzyl]-2,7-dm acid 
(180 mg). 
mp 224-226°C 

1 H-NMR(CDC1 3 ) : 2.39(3H, s), 2.69(3H, s), 2.68(3H, s), 5.56(2H, s), 6.79(1H, d, 
J=8Hz), 7.10(1H, t, J=4Hz), 7.20-7.38(3H, m), 7.45(1H, br d, J=8Hz), 7.72(1H, d, 
J=lHz), 7.89(1H, s), 7.95-8.02(2H, m), 10.10(1H, br s) 
Mass (ESI) m/z 549 (M-l) 
Exampl 190 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-[2^ 

imidazo[4,5-b]pyridine was obtained as colorless crystals (199 mg) from 3-[2- 
chloro-4-(tWophen-2-yl)benzyl]-2,7-dimetliyl-3H-imidazo 

272 



carboxylic acid (180 mg). 
mp 246-248°C 

1 H-NMR(CDG1 3 ) : 2.66(3H, s), 2.70(3H, s), 5.55(2H, s), 6.79(1H, d, J=8Hz), 7.03(1H, 
d, J=4Hz), 7.10(1H, t, J=4Hz), 7.33-7.36(2H, m), 7.45(1H, dd, J=8, 1Hz), 7.65(1H, 
d, J=4Hz), 7.71(1H, s), 7.94(1H, s), 10.19(1H, brs) 
Mass (ESI) m/z 620 (M-l) 
Example 191 

In the same manner as in Example 1, 3-[2-chloro-4-(thiophen-2- 
yl)benzyl]-2,7-dimethyl-5-[(E)-(2-phenylethenyl)sulfonylcarbamoyl]-3H- 
imidazo[4,5-b]pyridine was obtained as colorless crystals (196 mg) from 3-[2- 
chloro-4-(tJiiophen-2-yl)benzyl]-2,7-dimemyl-3H-imidazo[4,5-b]pyridme 
carboxylic acid (180 mg). 
mp216-217°C 

1 H-NMR(CDC1 3 ) : 2.64(3H, s), 2.72(3H, s), 5.57(2H, s), 6.72(1H, d, J=8Hz), 7.08- 

7.11(2H, m), 7.30-7.52(8H, m), 7.71(1H, d, J=lHz), 7.77(1H, d, J=15Hz), 7.98(1H, 

s), 10.06(1H, br s) 

Mass (ESI) m/z 561 (M+l) 

Example 192 

In the same manner as in Example 1, 3-[2-chloro-4-(thiophen-2- 
yl)benzyl]-2,7-dimethyl-5-[(4-vmylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
b]pyridine was obtained as colorless crystals (187 mg) from 3-[2-chloro-4- 
(thiophen-2-yl)ben2yl]-2,7-dimemyl-3H-imidazo[4,5-b]pyridine-5-carbox^ 
(180 mg). 
mp 220-222°C 

J H-NMR(CDCl3) : 2.65(3H, s), 2.68(3H, s), 5.41(1H, d, J=llHz), 5.56(2H, s), 
5.84(1H, d, J=18Hz), 6.70(2H, dd, J=18, 11Hz), 6.79(1H, d, J=8Hz), 7.1 1(1H, t, 
J=4Hz), 7.32-7 ,37(2H, m), 7.42-7 .48(3H, m), 7.72(1H, d, J=lHz), 7.89(1H, s), 
8.04(2H, d, J=8Hz), 10.13(1H, s) 
Example 193 

In the same manner as in Example 1, 3-[2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl]-2J-dmiethyl-5-(l-pentanesulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine was obtained as colorless crystals (187 mg) from 3-[2-chloro-4-(5- 
cMorotWophen-2-yl)berizyl]-2/7-dimefoy 
acid (180 mg). 
mp215-217°C 

1 H-NMR(CDC1 3 ) : 0.86(3H, t, J=8Hz), 1.23-1.45(4H, m), 1.77-1.90(2H, m), 2.65(3H, 
s), 2.74(3H, s), 3.47-3.56(2H, m), 5.55(2H, s), 6.74(1H, d, J=8Hz), 6.89(1H, t, 
J=4Hz), 7.09(1H, d, J=4Hz), 7.31(1H, dd, J=8, 1Hz), 7.59(1H, d, J=lHz), 8.01(1H, 
s),9.82(lH,brs) 
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Mass (ESI) m/z 563 (M-l) 
Exampl 194 

In the same manner as in Example 1, 3-[2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl]-2,7-dimethyl-5-[(4-meth^ 

b]pyridine was obtained as colorless crystals (178 mg) from 3-[2-chloro-4-(5- 
cmorothiophen-2-yl)benzyl]-2,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-c^ 
acid (180 mg). 
mp 240-24 1°C 

1 H-NMR(CDC1 3 ) : 2.40(3H, s), 2.64(3H, s), 2.68(3H, s), 5.55(2H, s), 6.76(1H, d, 
J=8Hz), 6.91(1H, d, J=4Hz), 7.12(1H, d, J=4Hz), 7.23-7.37(3H, m), 7.61(1H, d, 
J=lHz), 7.89(1H, s), 7.99(2H, d, J=8Hz), 10.08(1H, br s) 
Mass (ESI) m/z 583 (M- 1 ) 
Example 195 

In the same manner as in Example 1, 5-[(5-bromothiophen-2- 
yl)sulfonylcarbamoyl]-3-[2-chloro-4-(5-chlorothiophen-2-yl)benzyl]-2,7-dimeth^ 
3H-imidazo[4,5-b]pyridine was obtained as colorless crystals (175 mg) from 3-[2- 
chloro-4-(5-chlorothiophen-2-yl)benzyl]-2,7-^ 
5-carboxylic acid (180 mg). 
mp 252-253°C 

1 H-NMR(CDC1 3 ) : 2.66(3H, s), 2.70(3H, s), 5.54(2H, s), 6.78(1H, d, J=8Hz), 6.91(1H, 
d, J=4Hz), 7.04(1H, d, J=4Hz), 7. 1 1(1H, d, J=4Hz), 7.33(1H, dd, J=8, 1Hz), 7.60(1H, 
br s), 7^67(1H, d, J=4Hz), 7.94(1H, s), 10.18(1H, br s) 
Mass (ESI) m/z 654 (M-l) 
Example 196 

In the same manner as in Example 1, 3-[2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl]-2J-dimethyl-5-[(E)-(2-phenylethenyl)sulfonylcarbamoyl]-3H- 
imidazo[4,5-b]pyridine was obtained as colorless crystals (208 mg) from 3-[2- 
chloro-4-(5-chloromiophen-2-yl)benzyl]-2,7-d 
5-carboxylic acid (180 mg). 
mp 224-225°C 

^-NMRfCDCy : 2.64(3H, s), 2.72(3H, s), 5.55(2H, s), 6.72(1H, d, J=8Hz), 6.90(1H, 

d, J=4Hz), 7.09(1H, d, J=4Hz), 7.12(1H, d, J=8Hz), 7.32(1H, dd, J=8, 1Hz), 7.35- 

7.44(3H, m), 7.47-7.52(2H, m), 7.60(1H, d, J=lHz), 7.77(1H, d, J=15Hz), 7.98(1H, 

s), 10.03(1 H, brs) 

Mass (ESI) m/z 595 (M-l) 

Exampl 197 

In the same manner as in Example 1, 3-[2-chloro-4-(5-chlorothiophen-2- 
yl)benzyl]-2,7-dimetiryl-5-[(4-vinylbenzene)sulfonylcarbamoyl]-3H-imida 
b]pyridine was obtained as colorless crystals (184 mg) from 3-[2-chloro-4-(5- 
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chlorothiophen-2-yl)benzyl]-2,7-dmiemyl-3H-im^ 

acid (180 mg). 

mp217-218°C 

1 H-NMR(CDC1 3 ) : 2.65(3H, s), 2.68(3H, s), 5.42(1H, d, J=llHz), 5.55(2H, s), 
5.86(1H, d, J=18Hz), 6.65-6.80(2H, m), 6.92(2H, d, J=4Hz), 7.12(1H, d, J=4Hz), 
7.33(1H, dd, J=8, 1Hz), 7.28(2H, d, J=8Hz), 7.62(1H, d, J=lHz), 7.89(1H, s), 
8.05(2H, d, J=8Hz), 10. 10( 1H, s) 
Mass (ESI) m/z 595 (M-l) 
Example 198 

In the same manner as in Example 1, 3-[2-chloro-4-(n-pentanethio)- 
benzyl]-2-memyl-5-[(4-memylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
b]pyridine (186 mg) was obtained as colorless crystals from 3-[2-chloro-4-(n- 
pentanetWo)benzyl]-2-methyl-3H-imidazo[4,5-b]p3nidine-5-carboxylic acid (170 
mg). 

mp 153-155°C 

^-NMR (CDC1 3 ) : 0.91(3H, t, J=7.5Hz), 1.25-1.48(4H, m), 1.55-1.73(2H, m), 
2.42(3H, s), 2.63(3H, s), 2.94(2H, t, J=7.5Hz), 5.53(2H, s), 6.68(1H, d, J=8Hz), 
7.12(1H, dd, J=8, 1Hz), 7.27-7.40(3H, m), 8.00-8. 10(4H, m) 
Mass (ESI) m/z 557 (M+l) 
Example 199 

In the same manner as in Example 1, 3-[4-(benzylthio)-2-chloro]benzyl-2- 
methyl-5-[(4-methylbenzene)sulfonylc^bamoyl]-3H-imidazo[4,5-b]pyridine ( 156 
mg) was obtained as colorless crystals from 3-[4-(benzylthio)-2-chloro]benzyl-2,7- 
dimethyl-3H-imidazo[4,5-b)pyridine-5-carboxylic acid (180 mg). 
mp 165-166°C 

X H-NMR (CDCI3) : 2.42(3H, s), 2.60(3H, s), 4.15(2H, s), 5.52(2H, s), 6.65(1H, d, 
J=8Hz), 7.12(1H, dd, J=8, 1Hz), 7.2 1-7.36(7H, m), 7.39(1H, d, J=lHz), 8.01- 
8.10(4H, m) 

Mass (ESI) m/z 577 (M+l) 
Example 200 

In the same manner as in Example 1, 3-(2-chloro-4-((3-pyridyloxy)- 
methyl)benzyl)-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H- 
imidazo[4,5-b]pyridine (159 mg) was obtained as pale-yellow crystals from 3-(2- 
chloro-4-((3-pyridyloxy)memyl)benzyl)-2-methyl-3H-imidazo[4,5-b]p3aidine-5- 
carboxylic acid (160 mg) and (4-methylbenzene)sulfonamide (101 mg). 
*H-NMR (300MHz, DMSO-d 6 )5 : 2.38(s, 3H), 2.46(s, 3H), 5.19(s, 2H), 5.84(s, 2H), 
6.75(d, J=8Hz, 1H), 7.23-7 .38(m, 2H), 7.38-7.49(m, 3H), 7.70(s, 1H), 7.84-7.94(m, 
3H), 8.13(d, J=8Hz, 1H), 8.18(dd, J=5, 2Hz, 1H), 8.35(d, J=2Hz, 1H) 
Mass (ESI) m/e 562. 1 (M+H) 
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Exam pi 201 

In the same manner as in Example 1, 3-(2-chloro-4-ethylthiobenzyl)-2- 
metiiyl-5-[(4-metliylbenzene)sulfo (156 
mg) was obtained as colorless crystals from 3-(2-chloro-4-ethylthio-ben2yl)-2- 
methyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (180 mg). 
mp 162-163°C 

1 H-NMR (CDC1 3 ) : 1.35(3H, t, J=7.5Hz), 2.42(3H, s), 2.63(3H, s), 2.97(2H, q, 
J=7.5Hz), 5.53(2H, s), 6.69(1H, d, J=8Hz), 7.13(1H, dd, J=8, 1Hz), 7.33(2H, d, 
J=8Hz), 7.39(1H, d, J=lHz), 8.01-8.10(4H, m) 
Mass (ESI) m/z 360 (M-l) 
Example 202 

In the same manner as in Example 1, 3-(4-(N-butyiylamino)-2- 
cWorobenzyl)-2-met±iyl-5-(^ 

b]pyridine (225 mg) was obtained as colorless crystals from 3-(4-(N- 
butyiylamino)-2-chloroben^ 

acid (210 mg) and (4-methylbenzene) sulfonamide (232 mg). 

1 H-NMR (CDC1 3 ) : 1.00(3H, t, J=7Hz), 1.69-1. 8 1(2H, m), 2.35(2H, t, J=7Hz), 

2.42(3H, s), 2.64(3H, s), 5.51(2H, s), 6.84(1H, d, J=8Hz), 7.25(1H, d, J=7Hz), 

7.33(1H, d, J=7Hz), 7.40(1H, s), 7.97-8.03(5H, m) 

Mass (ESI) m/z 538 (M-H)' 

mp242-246°C 

Example 203 

In the same manner as in Example 1, 3-(4-(N-benzoylamino)-2- 
cWoroben2yl)-2-methyl-5-((4- 

b]pyridine (139 mg) was obtained as colorless crystals from 3-(4-(N- 
benzoylamino)-2-chlorobenzyl)-2-m 

acid (150 mg) and (4-methylbenzene) sulfonamide (153 mg). 

1 H-NMR (CDC1 3 ) : 2.40(3H, s), 2.69(3H, s), 5.57(2H, s), 6.97(1H, d, J=8Hz), 7.31(2H, 
d, J=7Hz), 7.46-7.58(4H, m), 7.90(2H, d, J=8Hz), 7.98-8. 11(4H, m) 
Mass (ESI) m/z 572 (M-H)" 
mp 270-274°C 
Example 204 

In the same manner as in Example 1, 3-(4-(N-benzoyl-N-methylamino)-2- 
chlorobenzyl)-2-metJiyl-5-((4-met±^^ 

b]pyridine (227 mg) was obtained as a pale-yellow powder from 3-(4-(N-benzoyl- 
N-metiiylamino)-2-chloroben^ 

carboxylic acid (225 mg) and (4-methylbenzene)sulfonamide (221 mg). 
X H-NMR (CDC1 3 ) : 2.43(3H, s), 2.53(3H, s), 3.49(3H, s), 5.52(2H, s), 6.54(1H, d, 
J=8Hz), 6.85(1H, d, J=8Hz), 7.18-7.37(8H, m), 8.03-8. 10(4H, m) 
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Mass (ESI) m/z 586 (M-H)" 
Bxampl 20S 

5-(Benzenesulfonylcarbamoyl)-3-(2-cWoro-4-phenylbenzyl)- 
imidazo[4,5-b]pyridine sodium salt 

N,N-Dimethylformamide (33 ml) was added to 5-(benzenesulfonyl- 
carbamoyl)-3-(2-cWoro-4-phe^ ( 1 .0 

g) and the mixture was heated to 80°C. The undissolved crystals were filtered off, 
washed with N,N-dimethylformamide (3 ml) and stirred at room temperature. A 
IN aqueous solution (12 ml) of sodium hydroxide was added at room temperature 
and the mixture was stirred for 30 min. The precipitated crystals were collected 
by filtration, washed with N,N-dimetJiylformamide/water=3/ 1 and water and 
dried under reduced pressure at 60°C for 8 hr to give the objective compound (600 
mg) as colorless crystals. 

X H-NMR (DMSO-cU) : 2.49(3H, s), 5.59(2H, s), 6.49(1H, d, J=8Hz), 7.32-7.51(7H, 
m), 7.65(2H, d, J=8Hz), 7.80-7.86(3H, m), 7.94(1H, d, J=8Hz), 8.01(1H, d, J=8Hz) 
Mass (ESI) m/z 515 
Example 206 

In the same manner as in Example 205, 5-[(4-vinylbenzene)sulfonyl- 
carbamoyl]-3-(2-chloro-4-phenylbe 

sodium (532 mg) was obtained as colorless crystals from 5-[(4-vinylbenzene)- 

sulfonylcarbamoyl]-3-(2K:hloro-4-pheny 

b]pyridine (1 g). 

1 H-NMR (DMSO-de) : 2.49(3H, s), 5.30(1H, d, J=10Hz), 5.59(2H, s), 5.86(1H, d, 
J=17Hz), 6.50(1H, d, J=8Hz), 6.74(1H, dd, J=17, 10Hz), 7.34-7.52(6H, m), 7.64(2H, 
d, J=8Hz), 7.75-7.85(3H, m), 7.93(1H, d, J=8Hz), 8.00(1H, d, J=8Hz) 
Mass (ESI) m/z 541 (M-l) 
mp > 300°C 
Example 207 

In the same manner as in Example 205, 5-[(5-bromothiophen-2- 
yl)sulfonyk^bamoyl]-3-(2-ch^ 

b]pyridine sodium (1.02 g) was obtained as colorless crystals from 5-[(5- 

bromot±iiophen-2-yl)sulfonylcarbamo 

3H-imidazo[4,5-b]pyridine (1.2 g). 

X H-NMR (DMSO-de) : 2.49(3H, s), 5.62(2H, s), 6.51(1H, d, J=8Hz), 7.08(1H, d, 
J=5Hz), 7.29(1H, d, J=3Hz), 7.34-7.53(4H, m), 7.67(2H, d, J=8Hz), 7.85(1H, s), 
7.96(1H, d, J=8Hz), 8.01(1H, d, J=8Hz) 
mp > 250°C 
Bxampl 208 

In the same manner as in Example 205, 3 - (4-bromo-2 -chlorobenzyl) - 2,7- 
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dime1hyl-5-((4-methylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyri 
sodium (972 mg) was obtained as colorless crystals from 3-(4-bromo-2- 
chlorobenzyl)-2 ,7-dimethyl-5- [(4-methylbenzene)-sulfonyl-carbamoyl] -3H- 
imidazo[4,5-b]pyridine (1 g). 

X H-NMR (DMSO-dfi) : 2.30(3H, s), 2.43(3H, s), 2.56(3H, s), 5.48(2H, s), 6.35(1H, d, 
J=8Hz), 7.17(2H, d, J=8Hz), 7.40(1H, d, J=8Hz), 7.71(2H, d, J=8Hz), 7.83(2H, s) 
mp > 250°C 
Example 209 

In the same manner as in Example 1, 3-(4-(N-butyryl-N-methylamino)-2- 
chloroben2yl)-2-memyl-5-((4-met±iylbenzene)sulfonylc^bamoyl)-3H-imidazo[4,5- 
b]pyridine (58 mg) was obtained as a pale-yellow powder from 3-(4-(N-butyryl-N- 
memylammo)-2-chloroberizyl)-2-methyl-3H-im^ 
acid (90 mg) and (4-methylbenzene) sulfonamide (96 mg). 

*H-NMR (CDC1 3 ) : 0.87(3H, t, J=7Hz), 1.56-1.69(2H, m), 2.12(2H, br), 2.43(3H, s), 
2.63(3H, s), 3.27(3H, s), 5.61(2H, s), 6.68(1H, d, J=8Hz), 7.03(1H, dd, J=8, 2Hz), 
7.30-7.39(3H, m), 8.04-8. 13(4H, m), 10.09(1H, s) 
Mass(ESI) : m/z 552(M-H)" 
Example 210 

In the same manner as in Example 1, 3-(2-chloro-4-(N-(n-pentyl)- 
ammo)benzyl)-2-memyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (189 mg) was obtained as colorless crystals from 3-(2-chloro-4-(N-(n- 
pentyl)ammo)benzyl)-2-methyl-3H-imidazo[4,5-b]pyridme-5-carboxylic acid (170 
mg) and (4-methylbenzene)sulfonamide (188 mg). 

1 H-NMR (CDCI3) : 0.91(3H, t, J=7Hz), 1.34-1.42(4H, m), 1.57-1.62(2H, m), 2.42(3H, 
s), 2.66(3H, s), 3.05-3.13(2H, m), 3.83(1H, br), 5.45(2H, s), 6.48(1H, dd, J=8, 2Hz), 
6.65(1H, d, J=2Hz), 6.79(1H, d, J=8Hz), 7.33(2H, d, J=8Hz), 7.97-8.05(4H, m), 
10.14(1H, s) 

Mass(ESI) : m/z 538(M-H)' 
mp 222-223°C 
Example 211 

In the same manner as in Example 1 , 3-(2-chloro-4-(N-methyl-N-(n- 
pentyl)ammo)benzyl)-2-melJiyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H- 
imidazo[4,5-b]pyridine (12 mg) was obtained as colorless crystals from 3-(2- 
chloro-4-(N-memyl-N-(n-pentyl)anTmo)benzyl)-2-memyl-3H-imidazo[4,5- 
b]pyridine-5-carboxylic acid (45 mg) and (4-methylbenzene) sulfonamide (48 mg). 
X H-NMR (CDC1 3 ) : 0.90(3H, t, J=7Hz), 1.15-1.45(4H, m), 1.55-1.65(2H, m), 2.42(3H, 
s), 2.67(3H, s), 2.94(3H, s), 5.47(2H, s), 6.53(1H, d, J=8Hz), 6.70(1H, s), 6.81(1H, d, 
J=8Hz), 7.27-7 .35(2H, m), 7.98-8.04(4H, m), 10.18(1H, s) 
Mass(ESI) : m/z 552(M-H)" 
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mp 175-177°C 
Exampl 212 

In the same mariner as in Example 1, 3-(4-(N-benzenesulfonylamino)-2- 
chlorobenzyl) -2-methyl-5-((4-methylbenzene) sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (157 mg) was obtained as colorless crystals from 3-(4-(N- 
benzenesulfonylamino)-2-chloroben^ 

carboxylic acid (165 mg) and (4-methylbenzene) sulfonamide (155 mg). 

X H-NMR (DMSO-de) : 2.37(3H, s), 2.39(3H, s), 5.70(2H, s), 6.72(1H, d, J=8Hz), 

7.00(1H, d, J=8Hz), 7.24(1H, s), 7.42(2H, d, J=8Hz), 7.55-7.65(3H, m), 7.77(2H, d, 

J=8Hz), 7.83-7.92(3H, m), 8.09(1H, d, J=8Hz) 

Mass(ESI) : m/z 608(M-H)' 

mp234-236°C 

Example 213 

In the same manner as in Example 1, 3-(2-chloro-4-(isopropoxyl- 
c^bonyl)ben2yl)-2-methyl-5-((4-m 

imidazo[4,5-b]pyridine (133 mg) was obtained as colorless crystals from 3-(2- 
chloro-4-(isopropoxylc^to 

carboxylic acid (250 mg) and (4-methylbenzene) sulfonamide (331 mg). 

X H-NMR (CDC1 3 ) : 1.36(3H, s), 1.38(3H, s), 2.42(3H, s), 2.59(3H, s), 5.20-5.32(lH, 

m), 5.64(2H, s), 6.71(1H, d, J=8Hz), 7.33(2H, d, J=8Hz), 7.85(1H, dd, J=8, 2Hz), 

8.02-8. 16(5H, m), 10.07(1H, s) 

Mass(ESI) : m/z 539(M-H)' 

mp 199-20 1°C 

Example 214 \ 

In the same manner as in Example 1, 3-(2-chloro-4-(cyclohexyl- 
oxycarbonyl)benzyl)-2-met±iyl-5-((4-mefo^ 

imidazo[4,5-b]pyridine (312 mg) was obtained as colorless crystals from 3-(2- 
chloro-4-(cyclohexyloxyc^bonyl)ben 

carboxylic acid (289 mg) and (4-methylbenzene)sulfonamide (231 mg). 
1 H-NMR (CDC1 3 ) : 1.32-1.65(6H, m), 1.78(2H, br s), 1.92(2H, br s), 2.42(3H, s), 
2.59(3H, s), 4.99-5.06(lH, m), 5.64(2H, s), 6.71(1H, d, J=8Hz), 7.73(2H, d, J=8Hz), 
7.86(1H, d, J=8Hz), 8.02-8.16(5H, m), 10.09(1H, s) 
Mass(ESI) : m/z 579(M-H)" 
Example 215 

In the same manner as in Example 1, 3-(2-chloro-4-(3-phenylureido)- 
benzyl)-2-methyl-5-((4-metJiyfo^ 

b]pyridine (60 mg) was obtained as colorless crystals from 3-(2-chloro-4-(3- 
phenylureido)ben^l)-2-methyl-3H-imidazo[^^ acid (207 

mg) and (4-methylbenzene)sulfonamide (244 mg). 
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*H-NMR (CDCI3) : 2.38(3H, s), 2.68(3H, s), 5.52(2H, s), 6.93(1H, d, J=8Hz), 7.05(1H, 
t, J=7Hz), 7.22(1H, dd, J=8, 2Hz), 7.27-7.33(4H, m), 7.42(2H, d, J=8Hz), 7.87(1H, 
d, J=2Hz), 7.98-8.02(5H, m), 8.28(1H, s) 
Mass(ESI) : m/z 587(M-H)* 
Example 216 

In the same manner as in Example 1, 3-(2-chloro-4-propoxybenzyl]-2- 
memyl-5-[(4-memylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]p3nidine (2 13 
mg) was obtained as colorless crystals from 3-[2-chloro-4-propoxy-benzyl]-2- 
memyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg). 
*H-NMR (CDCI3) : 1.04(3H, t, J=7Hz), 1.74-1.88(2H, m), 2.42(3H, s), 2.63(3H, s), 
3.93(2H, t, J=7Hz), 5.51(2H, s), 6.78(2H, s), 7.02(1H, s), 7.32(1H, s), 7.35(1H, s), 
8.00-8. 10(4H, m), 10.12(1H, br s) 
Mass(ESI) : m/z 5 1 1(M- 1) 
mp 144-146°C 
Example 217 

In the same manner as in Example 1, 3-[2-chloro-4-(n-pentoxy)benzyl]-2- 
memyl-5-[(4-memylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5-b]pyridine (23 1 
mg) was obtained as colorless crystals from 3-[2-chloro-4-(n-pentoxy)-benzyl]-2- 
memyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (200 mg). 
X H-NMR(CDC1 3 ) :0.93(3H,t, J=7Hz), 1.30-1.50(6H, m), 1.73-1.85(2H, m),2.42(3H, 
s), 2.64(3H, s), 3.95(2H, t, J=7Hz), 5.51(2H, s), 6.78(2H, s), 7.02(1H, s), 7.32(1H, s), 
7.35(1H, s), 8.00-8. 10(4H, m), 10.12(1H, br s) 
Mass(ESI) : m/z 539(M-1) 
mp 162-163'C 
Example 218 

In the same manner as in Example 1, 3-(2-chloro-4-ethoxy)benzyl-2- 
memyl-5-[(4-memylberizene)sulfonylcarbam (318 
mg) was obtained as colorless crystals from 3-( 2-chloro-4-ethoxy)-benzyl-2- 
memyl-3H-imidazb[4,5-b]pyridine-5-carboxylic acid (280 mg). 
*H-NMR (CDCI3) : 1.42(3H, t, J=7.5Hz), 2.43(3H, s), 2.64(3H, s), 4.04(2H, q, J=7Hz), 
5.51(2H, s), 6.78(1H, s), 6.79(1H, s), 7.02(1H, br s), 7.34(1H, d, J=8Hz), 8.00- 
8.09(4H, m), 10.1 1(1H, br s) 
Mass(ESI) : m/z497(M-l) 
mp 190-191°C 
Exampl 219 

In the same manner as in Example 1, 3-(2-chloro-4-(2-methoxyethoxy)- 
benzyl)-2-memyl-5-l(4-memylbenzene)sulfonylcarbamoyl]-3H-imidazo[4,5- 
b]p3nidine (203 mg) was obtained as colorless crystals from 3-[2-chloro-4-(2- 
memoxyemoxy)benzyl)-2-memyl-3H-imida^[4,5-b]pyridme-5-c^boxylicacid 
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(189 mg). 

1 H-NMR (CDCy : 2.43(3H, s), 2.64(3H, s), 3.46(3H, s), 3.70-3.80(2H, m), 4.08- 
4.18(2H, m), 5.52(2H, s), 6.74-6.87(2H, m), 7.07(1H, br s), 7.35(2H, d, J=8Hz), 
7.99-8. 10(4H, m) 
Mass(ESI) : m/z 527(M-1) 
mp 156-158°C 
Example 220 

In the same manner as in Example 1, 3-[2-chloro-4-[(thiophen-2- 
yl)memylo^]benzyl]-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H- 
imidazo[4,5-b]pyridine (215 mg) was obtained as colorless crystals from 3-[2- 
chloro-4-[(t±uophen-2-yl)met±iyloxy]b^ 
5-carboxylic acid (180 mg). 

1 H-NMR (CDC1 3 ) : 2.42(3H, s), 2.64(3H, s), 5.23(2H, s), 5.52(2H, s), 6.81(1H, d, 
J=8Hz), 6.88(1H, dd, J=8, 2Hz), 7.02(1H, dd, J=5, 3Hz), 7.10-7.14(2H, m), 7.30- 
7.36(3H, m), 8.00-8. 10(4H, m), 10.09(1H, br s) 
Mass(ESI) : m/z 565(M-1) 
mp 184-185°C 
Example 221 

In the same manner as in Example 1, 3-[2-chloro-4-[(thiophen-3- 
yl)methylo^]benzyl]-2-methyl-5-[(4-methylbenzene)sulfonylcarbamoyl]-3H- 
imidazo[4,5-b]pyridine (126 mg) was obtained as colorless crystals from 3-[2- 
chloro-4-[(thiophen-3-yl)methyloxy]beiizyl]-2-m 
5-carboxylic acid (1 15 mg). 

1 H-NMR (CDCI3) : 2.42(3H, s), 2.64(3H, s), 5.08(2H, s), 5.52(2H, s), 6.81(1H, d, 
J=8Hz), 6.87(1H, dd, J=8, 2Hz), 7.11(1H, d, J=2Hz), 7.14(1H, br d, J=5Hz), 7.28- 
7.39(4H, m), 8.00-8.09(4H, d, J=8Hz) 
Mass(ESI) : m/z565(M-l) 
mp 198-200°C 
Example 222 

In the same manner as in Example 1, 3-(2-chloro-4-phenylethynyl)- 
benzyl-2,7-dimethyl-5-[(4-methylbenzene) sulfonylcarbamoyl]-3H-imidazo[4,5- 
b]pyridine (123 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
phenylemynyl)benzyl-2,7-dimemyl-3H-imidazo[4,5-blpyridme-5-carboxyUcad 

(125 mg). 

*H-NMR (CDCI3) : 2.39(3H, s), 2.62(3H, s), 2.69(3H, s), 5.58(2H, s), 6.70(1H, br d, 
J=8Hz), 7. 12(1H, dd, J=8, 1Hz), 7.23-7.43(6H, m), 7.48-7.58(2H, m), 7.65(1H, br s), 
7.91(1H, br s), 8.00-8.01(2H, m), 10.10(1H, br s) 
Mass(ESI) : m/z567(M-l) 
mp221-222°C 
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Exampl 223 

In the same manner as in Example 1, 3-[2-chloro-4-(cyclopentyl- 
metiiyloxy)benzyl]-2-met3iyl-5-^^ 

imidazo[4,5-b]pyridine (66 mg) was obtained as colorless crystals from 3-[2- 

chloro-4-(cyclopentylmethyto^ 

carboxylic acid (69 mg). 

1 H-NMR (CDC1 3 ) : 1.36-1.44(2H, m), 1.50-1.71(3H, m), 1.75- 1.9 1 (2H, m), 2.35(1H, 
m), 2.42(3H, s), 2.64(3H, s), 3.83(2H, d, J=5Hz), 5.51(2H, s), 6.78(2H, s), 6.p2(lH, 
br s), 7.33(2H, d, J=8Hz), 7.98-8. 10(4H, m) 
Mass(ESI) : m/z 551(M-1) 
mp 177-178°C 
Example 224 

In the same manner as in Example 1, 3-(2-chloro-4-phenylethynyl)- 
benzyl-2/7-dimethyl-5-(l-pentanes^^ 

(204 mg) was obtained as colorless crystals from 3-(2-chloro-4-phenylethynyl)- 
benzyl-2J-dimetliyl-3H-irm acid (200 mg). 

l H-NMR (CDCI3) : 0.86(3H, t, J=8Hz), 1.25-1.48(4H, m), 1.81-1.96(2H, m), 2.62(3H, 
s), 2.75(3H, s), 3.49-3.61(2H, m), 5.57(2H, s), 6.65(1H, d, J=8Hz), 7.29-7 .41(4H, m), 
7.48-7.56(2H, m), 7.65(1H, br s), 8.03(1H, s), 9.85(1H, br s) 
Mass(ESI) : m/z 547(M-1) 
mp201-203°C 
Example 225 

In the same manner as in Example 1, 3-(2-chloro-4-(l-hexynyl)benzyl-2- 
methyl-5-(N-(4-methylphenylsulfon^ (448 
mg) was obtained as colorless crystals from 3-(2-chloro-4-(l-hexynyl)-benzyl-2- 
me1±iyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (400 mg). 
*H-NMR (CDCI3) : 0.95(3H, t, J=6Hz), 1.40-1.65(4H), 2.35-2.48(5H), 2.60(3H, s), 
5.57(2H, s), 6.65(1H, d, J=8Hz), 7.22(1H, d, J=8Hz), 7.34(2H, d, J=8Hz), 7.52(1H, 
s), 8.02-8. 12(4H) 
mp 175-176°C 
Example 226 

In the same manner as in Example 1, 3-(2-chloro-4-(cyclohexyl- 
methyloxy)benzyl)-2J-dimethyl-5-(^^ 

b]pyridine (240 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
((yclohexylmethyloxy)benzyl)-2 ,7-d 

carboxylic acid (254 mg) and 1-pentanesulfonamide (135 mg). 
*H-NMR (CDCI3) : 0.89(3H, t, J=7Hz), 0.96-1.93(17H, m), 2.64(3H, s), 2.73(3H, s), 
3.55(2H, m), 3.72(2H, d, J=7Hz), 5.48(2H, s), 6.71(2H, br s), 6.98(1H, d, J=lHz), 
7.99(1H, s) 
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Mass(ESI) : m/z 559(M-1) 
Exam pi 227 

In the same manner as in Example 1, 3-(2-chloro-4-(cyclohexyl- 
methyloxy) benzyl) -2 ,7-dimethyl-5- [(4-methylbenzene) sulfonylcarbamoyl] -3H- 
imidazo[4,5-b]pyridine (252 mg) was obtained as colorless crystals from 3-(2- 
chloro-4-(<^dohexylmetJ^ 

carboxylic acid (247 mg) and (4-methylbenzene) sulfonamide (148 mg). 

*H-NMR (CDC1 3 ) : 0.98-1.87(1 1H, m), 2.42(3H, s), 2.62(3H, s), 2.66(3H, s), 3.74(2H, 

d, J=7Hz), 5.49 (2H, s), 6.71(2H, br s), 7.00(1H, d, J=lHz), 7.33(2H, d, J=8Hz), 

7.88(1H, s), 8.03(2H, d, J=8Hz) 

Mass (ESI) m/z 579(M-1) 

Example 228 

In the same manner as in Example 1, 3-(2-chloro-4-ethylbenzyl)-2,7- 
dimetJiyl-5-(l-pentanesulfonylcar^ (178 mg) 

was obtained as colorless crystals from 3-(2-chloro-4-ethylbenzyl)-2,7-dimethyl- 
3 H-imidazo [4 ,5 -b] pyridine- 5-carboxy lie acid (190 mg) and 1-pentanesulfonamide 
(125 mg). 

X H-NMR (CDCy : 0.88(3H, t, J=7Hz), 1.22(3H, t, J=7Hz), 1.28-1.48(4H, m), 1.88- 
1.93(2H, m), 2.62(3H, s), 2.62(2H, q, J=7Hz), 2.74(3H, s), 3.52-3.57(2H, m), 5.52 
(2H, s), 6.60(1H, d, J=8Hz), 7.00(1H, d, J=8Hz), 7.31(1H, s), 8.01(1H, s) 
Example 229 

In the same manner as in Example 1, 3-(2-cWoro-4-ethylbenzyl)-2,7- 
dimethyl-5-[(4-metJiylbenzen (173 
mg) was obtained as colorless crystals from 3-(2-chloro-4-ethylbenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid (190 mg) and (4- 
methylbenzene) sulfonamide (142 mg). 

"H-NMR (CDC1 3 ) : 1.24(3H, t, J=7Hz), 2.42(3H, s), 2.61(3H, s), 2.64(2H, q, J=7Hz), 
2.68(3H, s), 5.53 (2H, s), 6.61(1H, d, J=8Hz), 7.01(1H, d, J=8Hz), 7.30-7.34(3H, m), 
7.90(1H, s), 8.04(2H, d, J=8Hz) 
Example 230 

In the same manner as in Example 1, 3-(2-chloro-4-(trifluoromethyl)- 
benzyl) -2 ,7-dimethyl-5- ( 1 -pentanesulfonylcarbamoyl) -3H-imidazo[4,5-b]pyridine 
(2 10 mg) was obtained as pale-yellow crystals from 3-(2-chloro~4- 
(trifluoromethyl)benzyl)-2 ,7-dimethyl-3H-imidazo[4,5-b]pyridine-5-carboxylic acid 
(248 mg) and 1-pentanesulfonamide (135 mg). 

1 H-NMR (CDC1 3 ) : 0.88(3H, t, J=8Hz), 1.25-1.48(4H, m), 1.80-1.94(2H, m), 2.61(3H, 
s), 2.76(3H, s), 3.50-3.58(2H, m), 5.60 (2H, s), 6.72(1H, d, J=8Hz), 7.44(1H, br d, 
J=8Hz), 7.77(1H, br s), 8.05(1H, s), 9.78(1H, br s) 
Example 231 
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In the same manner as in Example 1, 3-(2-chloro-4-(txifluorom 
ben^l)-2,7-dimelJiyl-5-[(4-met±iylbenzene)sulfonylcarbamoyl]^ 
b]pyridine (178 mg) was obtained as colorless crystals from 3-(2-chloro-4- 
(trifluorometliyl)benzyl)-2^ 

(238 mg) and (4-methylbenzene)sulfonamide (159 mg). 

1 H-NMR (CDC1 3 ) : 2.42(3H, s), 2.60(3H, s), 2.69(3H, s), 5.61(2H, s), 6.73(1H, d, 
J=8Hz), 7.33(2H, d, J=8Hz), 7.44(1H, br d, J=8Hz), 7.78(1H, br s), 7.93(1H, s), 
8.02(1H, s), 10.05(1H, br s) 
Example 232 

In the same manner as in Example 1, 3- (2-chloro-4-ethoxybenzyl) -2 ,7- 
dimethyl-5-( l-pentBnesulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine was 
obtained as colorless crystals from 3-(2-cWoro-4-ethoxybenzyl)-2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (260 mg) and 1-pentanesulfonamide (164 
mg). 

1 H-NMR (CDC1 3 ) : 0.89(3H, t, J=7Hz), 1.26-1.51(7H, m), 1.80-1.94(2H, m), 2.64(3H, 
s), 2.73(3H, s), 3.52-3.57(2H, m), 4.01(2H, q, J=7Hz), 5.49(2H, s), 6.72(2H, s), 
6.99(1H, s), 7.99(1H, s), 9.89(1H, br s) 
Example 233 

In the same manner as in Example 1, 3- (2-chloro-4-et±ioxybenzyl) -2 ,7- 
dimethyl-5-[(4-methylbenzene) sulfonylcarbamoyl]-3H-irnidazo[4,5-b]pyridine was 
obtained as colorless crystals from 3-(2-chloro-4-ethoxyben2yl)-2,7-dimethyl-3H- 
imidazo[4,5-b]pyridine-5-carboxylic acid (250 mg) and (4-methylbenzene)- 
sulfonamide ( 1 78 mg) . 

1 H-NMR (CDCI3) : 1.42(3H, t, J=7Hz), 2.42(3H, s), 2.62(3H, s), 2.66(3H, s), 4.03(2H, 
q, J=7Hz), 5.49(2H, s), 6.72(1H, d, J=8Hz), 6.77(1H, d, J=8Hz), 7.01(1H, d, J=lHz), 
7.33(2H, d, J=8Hz), 7.88(1H, s), 8.03(2H, d, J=8Hz), 10.14(1H, br s) 
Example 234 

In the same manner as in Example 1, 3-(2,4-dichlorobenzyl)-2-methyl-5- 
(p-toluenesulfonylcarbamoyl)benzo[b]furan (90 mg) was obtained as white crystals 
from 5-(^bo^-3-(2,4-dichlorobenzyl)-2-met±iylbenzo[b]{uran (300 mg), N,N- 
carbonyldiimidazole (218 mg), DBU (0.20 ml) and (4-methyl-benzene) sulfonamide 
(230 mg). 

1 H-NMR (DMSO-de, tfppm) : 2.37(3H, s), 4.06(2H, s), 7.16(1H, d, J=8.4Hz), 
7.32(1H, dd, J=8.2 and 2.0Hz), 7.38(2H, d, J=8.0Hz), 7.54(1H, d, J=8.7Hz), 
7.62(1H, d, J=1.9Hz), 7.75(1H, d, J=8.9Hz), 7.83(2H, d, J=8.2Hz), 7.90(1H, s), 
12.35(1H, br s) 
IR(Nujol) : 1700cm* 1 
mp: 120-121°C 
Exampl 235 
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In the same manner as in Example 1, 5-((5-bromothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2,4-dichloroben2yl)-2-mel±iylbenzo[b]furan (350 mg) was 
obtained as white crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2- 
methylbenzo[b]furan (280 mg), N,N'-carbonyldiimidazole (190 mg), DBU (0.18 ml) 
and (5-bromomiophen-2-yl) sulfonamide (280 mg). 

*H-NMR (DMSO-dg, tfppm) : 2.40(3H, s), 4.08(2H, s), 7. 17(1H, d, J=8.4Hz), 
7.33(1H, dd, J=8.4 and 2.2Hz), 7.35(1H, d, J=4.1Hz), 7.58(1H, d, J=8.7Hz), 
7.63(1H, d, J=2.1Hz), 7.64(1H, d, J=4.0Hz), 7.79(1H, d, J=8.7Hz), 7.96(1H, s) 
IR(Nujol) : 1699cm 1 
mp:165-167°C 
Example 236 

In the same manner as in Example 1, 5-((5-chlorothiophen-2- 
yl)sulfonylcarbamoyl)-3-(2,4-d^chloroben2yl)-2-memylbenzo[b]mran (210 mg) was 
obtained as white crystals from 5-carboxy-3-(2,4-dichlorobenzyl)-2-methylbenzo- 
[bjfuran (230 mg), N,N'-carbonyldiimidazole (170 mg), DBU (0.16 ml) and (5- 
chlorothiophen-2-yl) sulfonamide (210 mg). 

X H-NMR (DMSO-ds, tfppm) : 2.40(3H, s), 4.07(2H, s), 7.16(1H, d, J=8.4Hz), 

7.20(1H, d, J=4.0), 7.32(1H, dd, J=8.3 and 2.3Hz), 7.55(1H, d, J=8.6Hz), 7.60- 

7.64(2H, m), 7.81(1H, dd, J=8.7 and 1.8Hz), 7.94(1H, d, J=1.5Hz) 

IR(Nujol) : 1700cm 1 

mp:181-183°C 

Example 237 

In the same manner as in Example 1, 3-(2-chloro-4-phenylbenzyl)-2- 
memyl-5-(4-pentene)sulfonylcarbamoyl)-3H-imidazo[4,5-b]pyridine (91 mg) was 
obtained as white crystals from 3-(2-chloro-4-phenylbenzyl)-2-methyl-3H- 
imidazo[4,5-b]p3n-idine-5-carboxylic acid (150 mg), N,N'-carbonyldi-imidazole (84 
mg), DBU (79 mg) and 4-pentene-l -sulfonamide (77 mg). 
1 H-NMR (DMSO-d*, dppm) : 1.75-1.83(2H, m), 2.10-2.16(2H, m), 2.49(3H, s), 
3.52(2H, t, J=7.7Hz), 4.94(1H, d, J=11.3Hz), 4.98(1H, dd, J=17.1 and 2.6Hz), 
5.70-5.76(lH, m), 5.86(2H, s), 6.89(1H, d, J=8.1Hz), 7.38(1H, t, J=7.3Hz), 7.45(2H, 
t, J=7.3Hz), 7.54(1H, dd, J=8.1 and 1.7Hz), 7.66(2H, d, J=7.4Hz), 7.84(1H, d, 
J=1.8Hz), 8.01(1H, d, J=8.3Hz), 8.20(1H, d, J=8.2Hz), 11.76(1H, br s) 
mp : 152-155°C 
Example 238 

In the same manner as in Example 1, 2-(2-chloro-4-phenylbenzyl)-3- 
methyl-6-(p-toluenesulfonylcarbamoyl)-2H-indazole (1.00 g) was obtained as 
white crystals from 6-carboxy-2-(2-chloro-4-phenylbenzyl)-3-methyl-2H-indazole 
(1.131 g), N,N'-carbonyldiimidazole. (0.63 g), DBU (0.58 ml) and p- 
toluenesulfonamide (0.67 g). 
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J H-NMR (DMSO-de, tfppm) : 2.39(3H, s), 2.65(3H, s ), 5.77(2H, s), 6.80(1H, d, 
J=8. 1Hz ), 7.34-7.47(6H, m), 7.56(1H, d, J=8.2Hz), 7.66(2H, d, J=7.8Hz), 7.78- 
7.81(2H, m), 7.89(2H, d, J=8.2Hz), 8.22(1H, s), 12.42(1H, br s) 
mp : 236-237°C 
Example 239 

3-(2-Chloro-4-( 1 -hexynyl)benzyl)-2-methyl-5-(N-(4-methylphenyl- 
sulfonyl)carbamoyl-3H-imidazo[4,5-b]pyridine (240 mg) was reduced in dioxane 
using platinum oxide as a catalyst to give 3-(2-chloro-4-hexylben2yl)-2-methyl-5- 
(N-(4-memylphenylsulfonyl)carbamoyl-3H-irnidazo[4,5-b]pyridine (181 mg) as 
colorless crystals. 

*H-NMR (CDC1 3 ) : 0.88(3H, t, J=6Hz ), 1.22-1.66(8H), 2.43(3H, s), 2.59(2H, t, 
J=6Hz), 2.62(3H, s), 5.55(2H, s), 6.65(1H, d, J=8Hz ), 7.02(1H, d, J=8Hz), 7.28- 
7.37(3H),8.01-8.11(4H) 
mp : 162-163'C 
Example 240 

To a solution (5 ml) of 3-(4-bromo-2-cmorobenzyl)-2,7-dimethyl-5-((4- 
memylbenzene)sulfonyl(^bamoyl)-3H-mTidazo[4,5-b]pyridine (500 mg) in toluene 
were successively added sodium tert-butoxide (123 mg), piperidine (109 mg), (R)- 
(+)-BINAP (8 mg) and tris(dibenzylideneacetone)dipalladium(0) (4 mg) under a 
nitrogen atmosphere, and the mixture was stirred at 90°C for 30 hr. The reaction 
mixture was concentrated under reduced pressure and water was added. IN 
Hydrochloric acid was added to adjust to pH 7, and the mixture was extracted with 
a mixed solvent of chloroform and methanol (chloroform:methanol=4: 1) The 
organic layer was washed with saturated brine, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. Ethanol was added to the 
residue and the mixture was heated and allowed to cool. The precipitated crystals 
were collected by filtration. The crystals were dissolved in N,N- 
dimethylformamide (12 ml) and hot water (8.5 ml) was gradually added on an oil 
bath at 80°C. The mixture was allowed to cool with stirring and the precipitated 
crystals were collected by filtration. The crystals were washed with water, and 
dried under reduced pressure with heating to give 3-(2-chloro-4- 
piperidmobenzyl)-2,7-dimelJiyl-5-((4-methylbenzene)sulfonylcarbamoyl)-3H- 
imidazo[4,5-b]pyridine (39 1 mg) as pale-pink crystals. 

1 H-NMR (CDC1 3 ) : 1.65-1.70(6H, m), 2.42(3H, s), 2.64(3H, s), 2.65(3H, s), 3.19(4H, t, 
J=7Hz), 5.45(2H, s), 6.75(2H, s), 6.95(1H, s), 7.32(2H, d, J=8Hz), 7.86(1H, s), 
8.04(2H, d, J=8Hz), 10.18(1H, s) 
Mass(ESI) : m/z 550(M-H)' 
mp : 190-192°C 
Exam pi 241 
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In the same manner as in Example 240, 3-(2-chloro-4-morpholino- 
benzyl) -2 ,7-dimethyl-5- ((4-methylbenzene) sulfonylcarbamoyl)-3H-imidazo[4,5- 
b]pyridine (78 mg) was obtained as colorless crystals from 3-(4-bromo-2- 
cWorobenzyl)-2,7-dimetiiyl-5-(^^^ 

imidazo[4,5-b]pyridine (500 mg) and morpholine (191 mg). 

1 H-NMR (CDC1 3 ) : 2.42(3H, s), 2.65(3H, s), 2.66(3H, s), 3. 18(4H, t, J=7Hz), 3.85(4H, 
t, J=7Hz), 5.46(2H, s), 6.73-6.82(2H, m), 6.95(1H, d, J=2Hz), 7.33(2H, d, J=8Hz), 
7.86(1H, s), 8.05(2H, d, J=8Hz), 10.14(1H, s) 
Mass(ESI) : m/z 552(M-H)" 
mp : 235-237°C 
Example 242 

In the same manner as in Example 240, 3 - (2 -chloro-4- (hexamethylene - 
imino)ben2yl)-2,7-dimethyl-5-ft^^ 

imidazo[4,5-b]pyridine (142 mg) was obtained as colorless crystals from 3-(4- 
bromo-2 -chlorobenzyl) -2 ,7-dimethyl-5-((4-methylbenzene)- sulfonyl-carbamoyl)- 
3H-imidazo[4,5-b]pyridine (600 mg) and hexamethylene-imine (206 mg). 
*H-NMR (CDC1 3 ) : 1.50-1.60(4H, m), 1.80(4H, br), 2.42(3H, s), 2.65(3H, s), 2.66(3H, 
s), 3.43(4H, t, J=7Hz), 5.44(2H, s), 6.53(1H, dd, J=8, 2Hz), 6.70(1H, d, J=2Hz), 
6.76(1H, d, J=8Hz), 7.32(2H, d, J=8Hz), 7.85(1H, s), 8.04(2H, d, J=8Hz) 
Mass(ESI) : m/z 564(M-H)* 
mp:210-212°C 
Example 243 

In the same manner as in Example 240, 3-(2-chloro-4-( 1-pyrrolidinyl)- 
benzyl)-2,7<IimetJiyl-5-((4-m 

bjpyridine (195 mg) was obtained as colorless crystals from 3-(4-bromo-2- 
chlorobenzyl)-2,7-dimetJiyl-5-((4-methylbenzene)sulfon^ 
imidazo[4,5-b]pyridine (600 mg) and pyrrolidine (148 mg). 

*H-NMR (CDCI3) : 1.98-2.04(4H, m), 2.42(3H, s), 2.65(3H, s), 2.66(3H, s), 3.27(4H, t, 
J=7Hz), 5.45(2H, s), 6.43(1H, dd, J=8, 2Hz), 6.59(1H, d, J=2Hz), 6.83(1H, d, 
J=8Hz), 7.32(2H, d, J=8Hz), 7.84(1H, s), 8.03(2H, d, J=8Hz), 10.2 1(1H, s) 
Mass(ESI) : m/z 536(M-H)' 
mp: 212-214°C 
Example 244 

In the same manner as in Example 240, 3-(2-chloro-4-(4-methyl- 
piperazm- l-yl)ben2yl)-2,7-dime 

imidazo[4,5-b]pyridine (411 mg) was obtained as colorless crystals from 3-(4- 
bromo-2-chloroben2yl)-2,7-dimethyl-5-((4-methylbenzene)-sulfo 
3H-imidazo[4,5-b]pyridine (600 mg) and l-methyl-piperazine(154 mg). 
*H-NMR (CDCI3) : 2.35(3H, s), 2.42(3H, s), 2.55(4H, t, J=7Hz), 2.64(3H, s), 2.65(3H, 
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s), 3.24(4H, t, J=7Hz), 5.46(2H, s), 6.77(2H, s), 6.96(1H, s), 7.33(2H, d, J=8Hz), 
7.86(1H, s), 8.03(2H, d, J=8Hz) 
Mass(ESI) : m/z 568(M+H) + 
mp: 149-151°C 
Example 245 

In the same manner as in Example 1, 3 - (2 -chloro-4-methylttiiobenzyl) - 
2,7-dimetoyl-5-[(4-met±tylbenzene 

(234 mg) was obtained as colorless crystals from 3-(2-chloro-4-methylthiobenzyl)- 
2,7-dimet±iyl-3H-imidazo[4,5-b]p3nidine-5-carboxylic acid (250 mg) and (4- 
methylbenzene) sulfonamide (356 mg). 

1 H-NMR (CDC1 3 ) : 2.42(3H, s), 2.50(3H, s), 2.62(3H, s), 2.67(3H, s), 5.51(2H, s), 
6.69(1H, d, J=8Hz), 7.08(1H, dd, J-l, 8Hz), 7.32-7.35(3H, m), 7.88(1H, s), 8.04(2H, 
d, J=8Hz) 
Example 246 

In the same manner as in Example 1, 3 - (2 -chloro-4-methylthiobenzyl) - 
2,7-dimethyl-5-(l-pentanesulfonylcarbamoyl-3H-imidazo[^ (188 mg) 

was obtained as colorless crystals from 3-(2-chlorx>-4-methylthiobenzyl)-2,7- 
dimethyl-3H-imidazo[4,5-b]pyridine-5-c^boxylic acid (260 mg) and 1- 
pentanesulfonamide (326 mg). 

X H-NMR (CDCI3) : 0.88(3H, t, J=7Hz), 1.28-1.48(4H, m), 1.83-1.93(2H, m), 2.48(3H, 
s), 2.63(3H, s), 2.74(3H, s), 3.55(2H, m), 5.51(2H, s), 6.66(1H, d, J=8Hz), 7.03(1H, 
dd, J=l, 8Hz), 7.31(1H, d, J=lHz), 8.00(1H, s) 

The above-mentioned sulfonamide compounds and pharmaceutically 
acceptable salts thereof of the present invention are useful as pharmaceutical 
preparations that can be used for the prophylaxis and treatment of impaired 
glucose tolerance disorder, diabetes (e.g., type II diabetes), diabetic complications 
(e.g., diabetic gangrene, diabetic arthropathy, diabetic bone resorption, diabetic 
glomerulosclerosis, diabetic nephropathy, diabetic dermatopathy, diabetic 
neuropathy, diabetic cataract, diabetic retinopathy and the like), insulin resistant 
syndrome (e.g., insulin receptor disorders, Rabson-Mendenhall syndrome, 
leprechaunism, Kobberling-Dunnigan syndrome, Seip syndrome, Lawrence 
syndrome, Cushing syndrome, acromegaly and the like), polycystic ovary 
syndrome, hyperlipidemia, atherosclerosis, cardiovascular disorders (e.g., 
stenocardia, cardiac failure and the like), hyperglycemia (e.g., those characterized 
by abnormal saccharometabolism such as feeding disorders), hypertension and 
the like, based on their blood sugar level-depressing activity, as well as angina 
pectoris, hypertension, pulmonary hypertension, congestive heart failure, 
glomerulopathy (e.g., diabetic glomerulosclerosis), tubulointerstitial disorders (e.g., 

288 



kidney diseases induced by FK506, cyclosporin and the like), renal failure, 
atherosclerosis, angiostenosis (e.g., after percutaneous arterioplasty), distal 
angiopathy, cerebral apoplexy, chronic reversible obstructions (e.g., bronchitis, 
asthma inclusive of chronic asthma and allergic asthma), autoimmune diseases, 
allergic rhinitis, urticaria, glaucoma, diseases characterized by enteromotility (e.g., 
hypersensitive enteropathy), impotence (e.g., organic impotence, psychic 
impotence and the like), nephritis, cancer cachexia or restenosis after PTCA, 
pancreatitis, cachexia (e.g., progressive weight loss due to lipolysis, myolysis, 
anemia, edema, anorexia and the like in chronic diseases such as cancer, 
tuberculosis, endocrine diseases and AIDS, and the like, based on their cGMP- 
PDE (especially PDE-V)-inhibiting activity, smooth muscle relaxing activity, 
bronchodilating activity, vasodilating activity, smooth muscle cell suppressing 
activity and antiallergic activity. 

This application is based on application Nos. 208295/ 1997 and 
1 14718/1998 filed in Japan, the contents of which are incorporated hereinto by 
reference. 
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